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(57) Abstract tt|WBJt (ngymJ) b 

A reconstituted human antibody against a human interleukin 6 receptor (IL-6RX which is composed of: (A) an L chain 
composed of (1) the C region of a human L chain and (2) the V region of an L chain comprising the framework region (FR) of a 
human L chain and the complementarity-determining region (CDR) f the L chain of a mouse monoclonal antibody against a hu- 
man IL-6R, and (B) an H chain composed of (1) the C region of a human H chain and (2) the V region of an H chain comprising 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a human IL-6R. Since most of 
the reconstituted human antibody riginates in human antibodies and the CDR is lowly antigenic, this antibody is lowly antigenic 
against human and hence prospective as a therapeutic agent 
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t u r e , 3 3 2 , 8 3, 1 9 8 8 ). 
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&S. #fe>^5*^ 7ia&«:*> <»:© v $ xffifco^fc nj£ 
*^ 5fi*fttk rPi#Kl&*-f 3£fi®E?!l©]fc$#SgS 

a?sp*<tt*ftr *^r«tt*<** (loBu«mo^ p r 

oc. Natl. Acad. Sci. USA, 8 4 ■ 4 2 2 
0-4224. 1989). 
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fffifc tt&B: *fc h c DR^tft«^k MftftJ; 
^s^tisa*. trn-6 RcJf -rsiffiiJsfi t h Jfl 
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©LgVf«<D CDR N 

t- F I L - 6 RCjiitSSifrfflStllfit h L 

( 1 ) t FHgVSSO F R. &tf 
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( 1 ) t h cl£8. 
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* n-^^/0tft® CDR££yO-CJ0c5 H0VfS, 
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(2) t mfi F R> Rtf k h I L-6RC*ft«7<?^ 
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<DS5#£3- Kt S DNAClig-r*. 
*§£^tt*fc> ±!EDN A£#/k"CJjfc3'<^ ^ — ^ fflxtf 

*§B9!«;* & C £ fc. t h I L - 6 RK*ff3*> yVlfr 
©gii^Tffix &tf k M L - 6 R t hi/t#0 

h -9- -f h > ** n $ <{ ;i/ x (HCMV) 7"nt- 9 — / x v /\ 

El 2 ttx t (• I L-6 R tC$n - n3"<5^§fc9i© + ^ ^ffifrA 
UK 1 2-20 ©fig#©it&©fc»<Z>E L I SAOiSII*^ 

H 3 tt. tHL-6R^0tHL-6 ©£££II$-f 
<S*£9!©* 7 ffiftA U K 1 2-2 0 Ofg^Oii^©^» 
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^ r aj ^3 - KtS D N A ©ttSS©iSS^^-T. 

0 1 7 fcU tHL-6 RKte^-f 3S*&j£ k |> AUK 1 
2-2 0 ffi#L«V ft«©tg;*J©ii!2 ©*:«>© E LISA© 
fc&fc^t^^Tfc*. gtfAUKl 2-20 (4 

H) tt+>7AUK12-20 jftft* CHOaiBStc:^'?^ 

tKgi£LTffgLfc&©{ro^T©*S££jR-r. 
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M2 0 tt. F s 1 e 1 2 2 0 HR*H||VjSi0 

@2 k !• I L-6R^©I L-60(S^«lft« 

S«JS kh I e 1 2 2 0 H ffift ( L «a'- 5/* s V ' a j + 
Hg/\'-2; a y r a j ) ©fg;#C-?^T©E L I S 

@2 2ttv kML-6R^®IL-60e^^iit3 
HlflJS kh 1 e 1 2 2 0 fji# ( L g A- ->* a v r a j + H 
g-K— a y r b j ) ©tg^JilOl^T © EL I S A©|g&£ 

132313:. t f- I L-6 R A ® I L - 6 OS^iEf 
nmm* b s lel 2 2 0 SE#(LgA-^ 3 yr aj +H 
gA-iz 3 y r c j ) ©fg^Jtr-O^T© E L I S Afflgl^ 

@2 4tts t h I L- 6 R^ffl I L-6 Og^^If t5 
h s I e 1 2 2 0 %# ( L f r a j +H 

R-K-S? s y r d j ) <Df£j]lZ.~?*fi~C<D E L I S A©*§&£ 
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£ blZftb < fcU tHL-6 RlZfttZ vnt J 0 d 
- f 'I'tfift© Vj|M3 - K-T-SDNA^^a-y-fL-rs/c 
it LT> k h I L - S R IZftt Z * S ? Q 

£©««'W7-iJ K-?i LT, f$JB¥ 2 - 189420 
■f^IHgCB:*,/ * o-t^ta(^PM 1 $4it«v)XA 
^'i K-vPM 1 RtfgffifcOttgtfieeSftT^-S. * 

&©###! 2ca^'j k-tpmi ©f^g^ra^ifie 
t«. «e-*i-?ft#t nL-6Rc*tt«7 

nt^ n~t«$4it5A-f 7" »; K — v A U K 1 
2-2(K AUK64-7&ITAUK146-1 5 £ft £1 L 

^nty^ n-t ^/fit^© - kt* aft© 

DNA^^n-y-fb-rSfeJ&^^^y K-v|Bft*«*L. 
■5-LTChi r g w i n & > Biochemi stry _1_ 
_8_. 5 2 9 4. 1 9 7 7 KiBKSftT H 5 £ «fc *) £R N 
A$#5. CO^RNAif^T, J. W. Larr 

i c kb> Biotechnology, J_, 934, 19 
8 9 CSa«£*lT^S#££ffllr>T-*g( c DN A 

7--fe*&0£lfc (PCR) &£ffl^T1liIi2 c 
D N A©*rSg«S5#©#gftiiiH£iT-:». -?$**/*o 

-tMUffft©* -y ( * ) il m v®m<DmtE®tz se?u 

# : 1-1 1 Kit 1 ll(Dt']^3!^*f K7"7^7 
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— (Mouse Kappa Variable ;MKV) 
(Mouse Kappa Constant ;MKC) ^ 

t; ~^* — E^J^ZJ - Kt5D NAEJJiA-f 7 »J ^-f XL. 
*LTl*rgBMK Cr^^-tt^n* -^'ILtSCSig? 

o-^ifttt© Hjg! V^$©igil©;fc«u E53#-f : 1 3 ~ 
2 2C§t 1 OlO^'J^^^** F7 , 7^- (Mo u 
se Heavy Variable ;MHV) RffffiJUf 
f : 2 3 K^-f * V3'5i^U*^K7 , 7^^— (Mo us e 
Heavy Cons tan t sMHC) *tftfft5' 

-^rn 3 ' -^r^o-iiTffflts, 

5' -f -7-tt*© 5 ' -5fc3sig$K:(8IPK 

g£Sa 1 I$»r©{fc£gft-r3ir2?!IGTCGAC££*rL. 
% LT 3 ' -*Ss7*7 >f v-li*© 5 ' -5fc*6iE&KfBiKii 
$Xma l«J8f»fiL«S^t--5 5?^ l^*^ KK?!lCC CGG 

-Kt5DNAK)t€i4. ffe^v r5*SK PUC19© 
<t § fi ^ « ^ d- - ^ Pi SORBINS a 1 I 
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RffXinalCJ^gjaffS-e. iOp UC 1 9t:ii2DNA 
8rJi-£3<£"f 3 d £££ 9 „ v $ * * / * n - * /Hftft ® g 
&£tS «T^^«*3- Kf 5 D N A8r#£#i;7*7 * $ K 

S Wit 5 D N A©* a-yfc&tf *©E?fl&££HJ&0U 
1 - 3 

fiMft^tia (CDR) 

(CDR) LffifttfH VftS 

fc 4 fi® 7 7-*®Sc£#*. **l &tt 3 fl©&nT£ 

^«XttC D R£«k 98t££ftT^5 (Kabat. E . A. 
&s r Sequences of Proteins of 
Immunological Interest j, US 
Dept. Health and Human Servi 
ces 1 9 8 3 ) . ffl©7 U-J* ( F R ) 

©£ < httft£&0> CDRtt;P-7"$| 

fig**. CDRtt**»£«:tt* hliao-ttaSJB 
5 d £ 4>&S. C D RttF R C«k oT*1ltCi5^ffiBC 
fifcSJU ^bTiOiaOCDRiSCKIie^glitOi 
-5. *SB!HfcU tHfli5t*©MiUffflS 
:*l6fl)C'DR % &tf - D NA^fcgtt"*-*. 
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5 C iCi ->Tx Kabat. E. A. TSequen 
ces of Proteins of Immunolo 
gical I n t e r e $ t j 0gKJB*«6flll}t:i*« 

KE#Ij&><i>ft5£<*tt3 v«5*ffik H L-6 RKfitiD? $ y 

fc h I L-6Rffifcttifc8&IS«SV$8£^LTWc. 4 

fc$ttfcv^x V®#£Jgt->T 4 IS©*^ 7ink f I L- 

6 Rift«ft8U. 

+ > 5fii#*ttgt«fc»ffl5*ft«^i*^ PCR-* 
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AUK12-20fr<S>©*> 7tK#G)ttmZ£tems HIE® 

Vffi««3-KfScDNA.«, k h L«C1S«*3 - Kt 
St YYJ ADN A?tf tSiS'v^ ^ — £ PCRS^ffl 
Ir^T^ n-yfttfc, vnPM-l ffift rpM - l 

Vfl&fcn- Kf S c DN A£ s tf-r-1 Cff«£ n- K 

ffl^Ts 7npy-ijs#ova*t3-pticDNA 
fAtt (1) fcft&tfas^^-cMeftAaftS.* 

(2) *n&*<Kf63i-<* *-*-eagje«Er 

si^ci/fc, ;^^07 , 7'fv-$I^TPCR{: 
«fc ♦) Ji*iLTi§fc-7$ * p m- 1 ffifc© vmm$, BffS©t 
h CgiifTCtti-* h cmvjss^^^- (Bl) C 
HALfc. C!*i&0^**-fcU «* ©*f?lStfflte££fc^:^ 
3itfc^&tt$ *lfcfii#©-iaft (transient)^ 
3EXtt£5£#?i&9i©fc«>C3 3T & S. 

7 PM-1 ffift (A'-^ya) ©^BtlJflxT. 
* / v P M - 1 - ® /<- ^ a ^ ( A- 9 yb) ^ 

ftgtfc, *>7PM-lIfi£ ( ri - V a V b ) C *3 T tt . 
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LffiV®«tfi©ffi1S 1 0 7 07 $ /PTXA'^^?. 'J 
*"yC£;i&*lTt>S. v >> x P M - 1 filftfr S> 0 L IS V fl 
Si|(!)7 $ X Lffi V^iOJt&Cfc^Tx til 07C 

$X * LH VSSC^^Ttt, fit 1 0 7 ©ifcJII»7 $ 

fig i o 7 kip ftg&fc? $ y mrhz tjis*- ytft-rz 
z <»:©astt*i¥fl5-rsfc«). i o 7 *ii««7 5 y 

(M. Kamman^^ Nuc I . Ac i ds Res. 
( 1 9 8 7 ) 1 7 : 5 4 0 4 ) *JI^TLgV«**3- K 

* / v P M - 1 j; s y (a) tttHL-6RC 

^t^Stt^itfc. a y ( b ) 

fcA-S? a y (a) igfilCb h 1 L-6RCg^t5. PI 
ft® 2 Hot; * n-*;i/8iftA U K 6 4 - 7 Rtf 
AUK 1 4 6 - 1 5**6*/ 5«#*ft»^te. 4tSt^ 
T©*> ^fiifrttt h I L - 6 R£«k < t8t&fa8!I£ 

$ shT V* it Z t *<a* $ ft . 
4 *af©v$*afc Y I L - 6 Rffifcfrfcx thIL-6 
RCttf *S»fi&fc hf;ifc©S:it&tff£g©fcii>©gl--©<£ 

IIBC***" 3 v$ h I L — 6 RjffifrROf*^ vfflft© 



WO 92/19759 



PCT/JP92/00544 



17 

IL-6Rffi#©rtx P M- 1 in;#*<£t>38^ffilii8$ffiBS?£ 
tt^^LTt. X. *^7PM-1 7AUKI 2 - 

▼ $ J 0 o- * ;pJ3t#© FR4b'H;^ p- * 

© F R £®|B|G:fftifBHtt*<#&?S Z ±i)<m*l>^. %^ 
X PM- 1 ffi#© L®&tf Hgi© V^*££ % OWL 
(or Leeds)database of prote 
in sequence s t^TOSJJI?')^ 

^tf^inft© vfHStr&LT fcU P M- l ffifr© LIS 
$tt^ $ ^ffiftm usigkcko(Chen. H.T. <j> % 
J. Biol.Chem. (1987) 262:13579 
-13583) ©L8V®«<»:g*>jHHL-T£*K 93. 5 
%©^-tt (identity) Lfc. P M - 1 ffift 

© H0i Vj|«tt7 $ *ffi#m usigvhr2 (F. J. G 
rant& % Nucl. Acids Res. (1987) 
1 5 : 5496) © H S( V Kg *> L T & <K 84. 
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H«vffl«K:H;-5TL«V||*K:is^T-«» 

VfBJRttv RE I <ht^$tLSt rffiftk 1 h u r e (W. 
Palm&x Physiol. Chem. (1975) 35 
6:167-191) ©LSIV^JgCSfcgffiLTfcfK 7 
2. 2%0i-ft^#at5. PM-lK*0HSVHi8, 
tMafthumighvap (VAP)(H. W. Schro 
eder^x Science(1987)238:791-7 
9 3) KliSIHLT*0> 7 1. 8 %0M-iMt«. 

<£^. £ftttv«*XPM-lffifc©V8«*W$*Vft#l3 

ia^»iE9i'CifeS. zamW&ZH-^ trMcfcttS&S 

ec&© is® a fc » k ^ ^ * pm-1 0vas*t r 

Mitt £ (humanize) CI <£ 3&<£#T & 3 £ t^^t. 
7nPM- lffi#:©V8S££ ££x E.A. Kabatfc. 
(1987) Sequences ofProteins of I bbuiio logical Interest, 
Forth Edition, U.S. Departaent of Health and Hunan Ser 
vices, U.S. Government Printing Of f ice£ <fc *) 3- # £ ft 3 , 
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k h V&#©£jS:s?7'^;1'-7 , £o^T0:i y± y*J-*E 

E 1 tw^r. 

3 1 

v^PM- 1 © V f>g © F Rt, M«Sg*©-9-y^Jl/- 

7*©k h vjiiOD y-fe yu-^E^il "> © F R £ ©113© li- 
ft (%) 

A. LgVISiCfctfSFR 

HSGI HSGII HSGIII HSGIV 

70.1 53.3 60.7 59.8 

B. Hf£Vi$g(C&tf3 F R 

HSGI HSGII HSGIII 

44.1 52.9 49.2 

(1) n y-fe yfxEJiJttK a b a t <t> ( 1 9 8 7 ) Kteic 

^nPM-l jftft© Lfg V$f«© F Rttk b L&Vft$ 
Oty^^-ri (HSGI) ©nyty^xK^^OF 
RKB*>8telLT*?*K 7 0. 1 %©E-&*<#£-f 5. v 
nPM-1 ©Hg Vf®«© FRllk f- Hg V$I«©U-7* 

7"II (HSGII) ©aytyfxEJlJi^OFRCSt 
8fKLT*?9> 5 2. 9 %©^-tt*>#it-r 5. 
&tt> 8»©k hffi#£©l£&*>£*# LT 
^3, k b R E I *©L0(Vli«ttk Mfl Vffii£<D-*7'*' 
;1/-/ICIU -eL-rkhVAP*©HtSV$IiHttk hH 

$ v £1$ © * 7' 7*1 1 iz m t s . 
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M - 1 ffi#© V®«©agtOSKcb*5 k hV®i$URf 
S £ ^RJtgT&S. fg&ftb hPM-lJft#LfgV08© 

&H-©fcactt*7'^;t'-7* I (HSGI) clf^k K 
&V^8£{£JflU *LTg«j£k h PM- 1 ffifcH^Vfl 
moBUfotztbizit^-f^JV-ru (HSGII) citst 
hffi#H&vil«£J8^s©j&<g#-e&3-5. 
Ifjgfigk h PM- lfitftVfI«©g£IH- 

#«$k h pm - iaftvaa©RH-c*tf-*»-aRit. 

vnPM- i in;* lsv&s*© f Rtt. f/^^-ri 

1 ) . tft&OZti. v$*PM-lin;fc©LgiV®S 

gVSSOf^^^-T" I © 1 «J£M?&S k h LgVg« 
RE I £gi8{HLT^fc. ft^T. HtSJ£k h PM - 1 R 
ftL& V®#©&tf-£;ibH*TR E I fr&0F R£&J8Lfc. 

gffl&k F PM - 1 0t#L« Vf8OffS©tfe0a} 
%ttmt LX R E I 0 F R£ffijg Lfc. 

R E I < d*l&©k h F RtCttv *>£©khREI 
Cjfc^T 5 ffl© IB S ( k a b a t 6 % 1987. 

£d;;Htf&139. 7 1, 1 0 4. 1 0 5 Rff 1 0 7 ; & 2 
£#$©££). F R 4 *© 3 fflflgft (&S 1 0 4 . 10 
5 Rtf 1 0 7) ttftfflt K*LSIj&>£©J fESilg^T*?*? . 
* LT^ftfeK k hfr£©&lift£j0(T4>©-e ( L. R 
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iechmannfc. Nature (1988)322:2 
1-25). 3 9 &ff 7 1C^(U2|(D^{I:»77 h 
CAMPATH-lSiftOLgVilOF R+CffSti? 

(Ri echmann.^ 19 

8 8). 

nmm t f p m- rjaft la v&«© 2 -oo^-v 3 y£ 

Sit L it . §1 — ffi a - 9 y ( /\*- i/ a y r a j ) k: & ^ r 
tt. t h F R ttntofc t h C A M P A T H - 1 Hgt##£# 
iEtSREICKFR (Riechmann^ 1988) 

* LT v$ x C D R *> X P M - 1 jftfc© 
L«V«##©CDR£|i|t;T 3*-©/N'-* 3 y 
( a - v/* g y r b j ) tt a - •>* s y r a j t h F R 

3 + 0ffiiE7 1 K£tfS7 $ & 1 fflC^^ICtS, C. 
Chotlia^ J . Mo I. Biol. (1987) 1 

9 6 : 9 0 1 - 9 1 7 £ efc 55[ It cF *l 5 J; 3 C . §17 IS 
L0iV0^0CDR 1 ©gi&ft (canonical) HI 

©spa-?**, c ©i4s©r $ j ma l & vnmo c d r i 

P M - 1 ffifr© LIS V® 3 y r a j ©i&ftc&ffl 
R E I © F R «&£ 7 1 tt 7 * ^ ;P 

77^yc&^fc. nfiusst ^PM-lJi^#Lgv^sa(D/^ f 

-^• 3 y fbj £ t ti x {£1 7 i©7i-;u77-y# 

v $ x P M - lffifc L fg V IIM * J3l.ai$tL-5cfc-5^^ni/ 
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gfcJfct FCAMPATH-1 H &&*-?©&#©£ 
ttXZ&tifZtUi RE ICFR (R i echmann&> 19 

8 8 ) 3.&nmmt hPM-isift©L$iv®j£©2 mm® 

FBI 



VlPM-1 
BE I 
BV L a 
RV L b 



1 2 
12345678901234567890123 

DIBMTBTTSSLSASLGDRVTISC 
DIQHTfiSPSSLSASVGDRVTITC 
DI8MT0SPSSLSASVGDBVTITC 



CDB1 
3 

45678901234 
RASQDISSYLN 
RASODISSYLN 



VtPM- 
REI 
RV L a 
RVl b 



PR2 

4 

567890123456789 

WYQQKPDGTIKLLIY 
WYftflKPGKAPKLLIY 
HYQflKPGKAPKLLIY 



CDB2 

5 

0123456 
YTSRLHS 
YTSRLHS 



VlPM-1 
REI 
RVl a 
RV L b 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPSRPSGSGSGTDYSLTINNLBQEDIATYFC 
GVPSRPSGSGSGTDFTFTISSLQPEDIATYYC 
GVPSRPSGSGSGTDFTFTISSLQPEDI ATYYC 

- Y 



CDR3 

9 

901234567 
QQGNTLPYT 
QQGNTLPYT 



VtPM-1 
REI 
RV L a 
RV L b 



FR4 

10 

8901234567 

FGGGTKLE1N 
FG0.GTKVEJK 
FGQGTKVE I K 
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ft : RE I 0F R ttnm& t FCAMPATH-lHfitfr 
4 J £&tB£*l*&©?&3(RiechmannS> N 198 
8). RE I ©F R*© 5ffi©T8£tf Lfc7 5 J Klib h 
REHD7.U ( P 1 a m 1975;0. E PP 

Biochemistry (1975) 14:4943 
- 4 9 5 2 ) *»6J|4«7$;8T*«, v $ x p M - 1 ia 
»®HtSVS«i|i0FRttty^;i'-ril{;itU h Hi 
V^#£g*>JHK LTi^S (SI) . fft&OZt < > * 
PM- 10tftOH®V^«igil^Oh h Hg V0$£©ifc& 
C^^T. mtit h H® Vt&m® Wif 7*110 1 »J5Sc 
ItifeSt FHgVlS^VAPCltgiKtT^fc. k h H 

SNEW*. Strict b pm- 1 !a&©Hg V^Efflftg© 
fe«>oaS^W^<t Lts hPM-li/iftOHH 
Vt®«©SIt©fcK)©Sfli«i: LTffil^fc. 
S**b> PM - lffi*H«V ffi*© 6 * 

RttJMUftDl. 34>K#£-TSNEW FRCl^t^O, 
^Lt7<;XCDR(i7^^PM-l Sift H © V © C 

DRi^li"C$>5 0 t h F R tp© 7 ffi©7 $ y iSI (ftil 
1. 27. 28. 29. 30, 4 8 Rtf7 1 ;$3#SS) tt 

$*ltl>5. PM - 1 ffifc© VSl«©*r*Cfe^T> 

Hgtvfi^ogi l ttC D R ;p-7*©ig < cttt*-**iii 
StgT? fcS. 2 7 . 28. 2 9 . Rtf 3 0 tt. C. Ch 
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othia&x Nature (1989) 34 : 8 7 7 -8 

8 2 cJ;*)i]|$n5«k7{:HSViS«ocD R l oum® 

(canonical) &&©$#-? & *) . * LT/XttH 

g vsis©gi-8iii/i/-7*©$#£filJiJ<:f s c: £*<v$* P 
M - 1 fa* VlS^Otr A/k:"^^tWS?$*l* ( C h o t h 
ia^ 1987). SIS 48ttvt>xPM-10tf©VfI 
^(Dtffl'Cfc^tl-jfc (bur i ed) SliLtlS 
lofc (bur i ed) mm tt V * 

©Sll»&&$fc©£fcliii£«&t3^fg6#&3. SS7 
ia\Chothi'a&(1989)C«fc$ ¥ $S£*i5 <fc "3 
C Hjg Vf$lO C D R 2 ©gi$ (canonical) ft£ 
0 8B#-Z?&.5. Sitfifct hPM- 1 01*© 6 a 
yttb hNEW©FR#0CI*l<s>7o0&g©T$y'&0g 
ft©&Sffl&*>-fr£#t; (*3 £#$.©- £ ) . 



< 3 



FBI 

12 3 
123456789012345678901234567890 



CDR1 



123455 



VkPM-1 

NEW 

BV„a 

BV„b 

RVhc 

RV„d 

BV„e 

fiV„f 



DVQLOESGPVLVKPSQSLSLTCTVTGYSIT 
QVQL8ESGPGLVRPSQTLSLTCTVSGSTFS 
BVQLQESGPGLVRPSQTLSLTCTVSGYTFT 

Y--T 

D --Y--T 

- --Y--T 

D --Y--T 

- YSIT 



SDBAWS 



SDHAHS 
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V„PM-1 

NEN 

RV„a 

RV„b 

RVhC 

BV M d 

RV„e 

RV„f 



PR2 

4 

67890123456789 

NIRQFPGNKLENNG 
WVRQPPGRGLEWIG 
WVRQPPGRGLEWIG 

M- 

M- 



CDR2 
5 6 
01223456789012345 
A 

YIS-YSGITTYNPSLKS 
YIS-YSGITTYNPSLKS 



VhPM-1 

NEW 

RV„a 

RV H b 

RV«c 

RV„d 

RV M e 

RV„f 



PR3 

7 8 9 

67890123456789012222345678901234 
ABC 

R1SITRDTSKN&PFLQLNSVTTGDTSTYYCAR 
RVTMLVDTSKNfiPSLRLSSVTAADTAVYYCAR 
RVTMLVDTSKNflPSLRLSSVTAADTAVYYCAR 

R 

R-- 

R -- - 

B 

R 



VhPM-1 

NEN 

RV„a 

RV„b 

RV„c 

RV«d 

RV.e 

RV H f 



CDR3 
10 

5678900012 
AB 

SLARTTAHDY 
SLARTTANDY 



FR4 
11 

34567890123 

HGQGTSVTVSS 
WGQGSLVTVSS 
HGQGSLVTVSS 



& : N E W©F RCttHfiUKt Y CAMPATH — 1 Hj/t 
ft 0 ^ — /<-i/ m V (Ri e chmannfc. 1 9 8 8) * 
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Bttfigfc hPM - lfitftVSgff* 3- Kt iDNAOftB 
gfcftk h PM - lffi#Lffi&.ff HgV««©**i**i© 
^_- yN ._o; g rr* D N A£3f&«P C R?jJ8&£ 

-r«S»«t hVSfS^a- K t i 7" 5 X ^ K^P C R7*7 

4 v-II^T*» U h V t 5 CDR 
£ v$ ^ P M- 1 ffiftfr £ © C D R IZ& *) S&Lfc. &fit$ 
thPM-1 tftfc L®V®j££ 3-K-r5DNA©ff3|Ofc 
#©a}fS*t*4fcU liit FDl. 3L«VS«?a-Ft 
«DNA*^ft5r 7 X$ KDNATJb-jfc, Cl©S8iJ£ 
bhDl. 3Ll!Vgl«titKfiVl8«REI*CW 

5 FRCi^tffi^S^ys. SfSJfct hPM-lR<*HSV 
pS$£3- Kt« D N A©ttS©fc»©£li&tf#H:glS/ji< t 
hDl. 3 Hfil V$*££ a - KT 5 D N AT& * fc. d©# 
fcj&khDl. 3!li*Hi|V0«*3~K-r5DNAlik h 
HgV^NEW (W. Verhoeyenfc. Sc ien 
ce (1988) 239 : 1534-1536) 
«DNA4>C^t5F R«3-Ft5DNACll'T#i 

0fS©t h FR$a - Ft5DNA^^tt5iUIS7 , 7 * 
$ KDNA^SRLfctx ^-J^D 1. 3CDRCft57^ 
*PM - 1 ffiftC D R©g&£ nJIgCt 5 £ -5 C P CRy'v 
<< ^-£&itL* LT&j£Lfc„ *Slf]ftk F P M- 1 tn.fr 
VifgKOg. 3 8i©7 , 7'f7-tt?'5^PM - lfitfrc 
D R$3 - Kt5 D N AE^^^^T 1% f LT2lg©7*7 
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t;«k r> C&ft SftTI^S. -£© P C RKJfc££tt3 5 ii 
© P C R 7*7 4 v-©£J8# v SJ^Hfll^k h V^M*tC# 
ffitik hFR^a-KTSDNAfttfvSXPM-ltfLfc 
V^#4i£#£-r<5 CDR£:3-K-f3DNA^&J!)cSPC 

mozt) . P C R£fiK«j£* D-WfcL. *LTffi?Ufc£ 
LT> StSfi&k hPM-1 R#LaiffH«V««0A-J? 
g y r a j ©£#D N AE?Uj&<jE 5 / a - K 

LZ^ZZtZm®Lti. Sil£b h PM- 1 StftLfJiV® 
s y r a j ©ie?!!£E?a#-^ 5 5 C^t, 
HiSfiKk F P M - 1 ffift V&#0«50^'-->- 3 K 
tSDNAtt, &££:HT^5 P C R -^P^ISffi ( K a m 
man£ N 1 9 8 9 ) £ *>-f fr«£fE£ Ha z. it ffl ^ T 

ttSL/c. Stff&fc h PM - 1 ffi#Vt**©R«-CHLT|2 
«Lfc «fc o Cv h PM - 1 ffi#L&V|f$© 1 ^© 

ilJjn © /\'— •>* g y ( A- if a y U j ) ^3-Ft5DNA 
£#3gL. * LTS«IS t h P M- 1 inftH^ VftmcD 5 *§ 
& © iifJD © * - s; 3 y ( /\'- •>* a v r b j . r c j . r d j , 
fej, &ff ff j t3-Ft«DNA«ft8Lfc. d ft & 
©igSn©/*-^ g y«x A- yfr£>©— 
£ft££tr. t 5 y KEfll© d nt>©^SB«^^tt PCRI 
SS^^ffi^TD N AE?y©«*8BS:g5g£fT7 Z tlZZ") &. 
J&£ftfc. D N AffiflUC&gfc^ft^SA?-* P C R 7*5 4 
7-*<Rit£ftfc. -lOPCRS^C^I, PCRSSIJ 
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£?n-yftU *LTE8I&£l,TDNAE?!Itti0£fl:;&< 
fniftHSI VIS«K-«>" a y r f j os?lJ$S^J#-t 5 4 

BfSj£k h PM - 1 J5ifcV0i$0 8* a 
AgB^geflJfcfcC^itSgLfc&x g«figt h PM - 1 trE 

^y^Lfc. £8$ fc b P M - 1 ffittVg Lffl«*3 - Kt 
3DNA£t h L«Ci»«*a- Kr*DNAE?ll«:il»t. 

fee f p m — i mat n®vn®zn- * d n a 

* fc f- r - 1 C^«*3 - Kt5 D N AE^C21Sl/fc. S 
ttfiRfc h PM - 1 SifrCi^gl-^n/tDflS^^^^S/cdx 
® 1 Zijkt & r> « H CM VHS^* LX. H CM 

vrnt-^ - • iyAyf-fi?t h x n y y - •> 3 y 
7t^~ (human elongation fact 
or ; HEF-1 a) rn?-^ • iy^yf-CJ;9l 
(II 5 t) . 

^CSSJSKk h L*Vf||*A-s; 3 y ( a ) is HSVIS 
#/N--*g y ( a ) - ( f ) CD-f -<T0ffi£"fr£ tHL- 

CSMBCE«-f* «fc "5 L|SA-i>' 3 y (a) £ H firm- 
s'- a y ( f ) £££A,-«3?J®lS t hffi#*<* >5PM- 
lfit* (a) iBtu^fl'"! I L - 6 R ClS-^r -5 
Lit. 



m £ zm ft 
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t ft l o^©if2bi:i^9!«.^K:s,fc, <s i"< ^ © 31 

$> -?tz 0 (£ l"WU©§&3gj&<ffi 5 frg 

*S»fi&k h PM - 1 ffift L®£.tf H $£ 

5 & ^ o 9 - c «k *) n <* *i & c_g_s aa ® * 

5DNAOP CR^n-iy^co^tgaLfci^clT 

*3-KtS DNAE^OR^^it^o £&ft£*lfc P C 
Rr7^-*)BHT % St8fi)U h L« V$I8X H 
V«*C*Jj6-r SKrifi-*«( c DNA*»&PCR£jR*£ 

gt£j£t h Ljg Vg«^3- K*"« DN ACJl^T, 2 8 
gf© P C R4*fci«SSL % -^Ttt^ffiil^ 4 0 8 bpfflfi^? 
£W L-x 9 2 9 9 bp© P C R&mm^h k> it, 

EL^IMXOPC R£#!fcttP C R£fifc9l ©££$«© ft 
90%JW> * LTJS^ P C R£fifc«fejtt££fi)cfi©ft 1 0 

© P C R£j£«5rt<#?SL. 4 4 4 bp©;i*£ 

tLs * LTft*tt3 7 0 bp©ft*©Ji^ P C R4*»-CJb 
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•oft. IL(«^fil^0PCR4 
MifiP C R£J5£«3 0££!iKS:0*«3K £fcS&9 0% 
EL^iM P C R&J3;8ll£P C R^fig«5©^ 
1 0 %lZ'&%tZfr-> tzo C:*l£0*§&tt. Sf&JjSc 

£&frD N AS^Iio^cJ; 0 . 3<i^0E?!fix7'7^ 

h'* 7 ^ -br^ — BE?!I©2 y-b y ■9-Xge?!l ( B r e a t 

hnach. R £> ^ A n n . Rev. Biochem. (1 
98 1) 50 : 349-383) IZl&^t Z Z tfrty b t 

&V$S$0fg§t#s ^?^A>ifxifMftl«^7 , 7'f X K 
± - - T * ± 7? -M£ ^F&.t C J§*« S * fc «> T * « <t 
&gj<*ftfc. $ 6Cs *?«J£k F Lg V®#0gfttt£5£ 

LfS&tf Hg Vg(«0^ m.?*in-i; 9 y r a j &tf r f j 
£ a - K-f 3 DNAEWO*>"f ^«*5l*t»IBCDP C R — g£ 
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f®« (E8l#-f : 5 4fttf 5 5 ) O^#©';-^-SE?0*3 
- KtSDNA^C-f y h n y © & 5 t % *. £ *l It . 

Ztlb® 4 y hnyliiitxt^ S&JjRk h D 1. 3ffi#© 
Vg«(Verhoeyen^ 1 9 8 8 ) «a-f't«D 

(M. S. Neuberger& % Nature (1985) 
314 : 26 8-270) tn-rt8 DNACi^f S. 

'J - - 4 y f-nyttfeg^n-Zy y 7* n * - * - 

§ «> ^ /i/*7* n *-*-fr&©f£^©fc«>K:tt!H-e«^ 

( M . S. Neuberger^sNucl. Acids 
Res. (1988) 16:6713-6724) 
WLTIr^. ^filJRt h P M — 1 StfrLS&tf H$£:3- K 
tSD N Atf&g^ n 7' 'J y 7* n * - * 0 7* a * - * 

4xZ)4 yhnyfcU SftJSt h VfE#£:i - Kt« D N A© 
P C R fz. ZtLit (fllfefli 1 2 £#! 

© Z i ) 6 

teTLfcfS3!i'^i'©fo©»Jigtt£><5 1iCEfcU StStfU \ 
P M - 1 Iftft H t§ V 8«£ 3-Ft«DNA4bh-lC 
ff i$ £ 3-KTSDNAi©^©^ y h n y ft © #j 1 9 Obp 
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I - 8 H g V tS« (P. T. Jonesfc. Nature 
(1986) 32 1 : 522-525) $3 - Kt5 D NA 

izt>tt>£&*tzDNA&mfrz>nmmt b pm- i hs 

hVfS$3-Kt5DNAtt7<;^NPOHfiVffii ( M. 
S. Neub e r g e r&, Nature ; M. S. Neu 
berger^ EMEO J. (1983) 2:1373 
-1 3 7 8) £n-K-r<5DNAj&M?>frg SfitJ&k 
FHgLV^«^rj- DNAi. f&3 * * - K ff mm 
t h VSi?3- Kt5D NA$aetSfc»OB a m H I 

©FSj© << y h a ytf»K#£T 3 ft 19Ob P 0C0Xr 
U v #f&$k r Vff #£:J- K-T SDNA0PCR* 

y**©i§g-Cl&3;S*i.fc, 
§&£i^;p£St&:f Sfc»c«$ftfc?f8lJ& t h pm- 

1 tftfcLStRtf Hg(V^80g&A-* 9 y©DNAEM 
TS-T \ J f : 5 7 5 6 C^f . 

DNAE^Btt. I2C*LtSS)Sk h P M- 1 ffiftLgi V 
fH«®*— ? a V r a j . MtfG1^3 C^LfcS^figt f- P 
M - 1 jftfr H ® V ®S© A'->' 3 y rf j$ 3 -[.'t3. H 
EF-l*fg3i (Ell 5) £#A<*ftfc$£. 3*1 

fcO-^^-ttf.^;/*?*;? h gftfc C O S ffflB§tfr-gft 2 
* g /ml©fitfc£-iil4C£g-f 3. <fc <9#l©Wf8$t h 
PM - 1 0tfc$££tt££j££-£3*:aK d h f riffc^£ 
Sf L^H E F - 1 cc%m-<2 ftmLit (H 

mm 1 O&CFi 1 . (crip 
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P 1 ed) SV4 0/Bt-^-$|eLfcdhf ritlc^ 
£, t h r - 1 Hg*J&J|t5 H C M V-c* *-co^tB 
«Lfc©£|f JtKLT. k h r - 1 H0£ §g£-f3 H E F - 
1 a * -C«AU„ Ifflt&fc hPM-lin;#;L$££ 
8t? H E P - 1 *^**-Rtf||»fiJ;k h PM - 1 ffi#H 
a^f&St S H E F - 1 a- d h f r C H 0 d 

h f r (-) mm^n^m^^m l*. ^^c^sesi^n 

&CHOtflBX& % * * > F ^^-^r-frr 1 0 %0 F C s 
&tf5 0 0#fg/il©G4 1 8 ^#^r-T5 A 1 pha-Mi 
nimum Essential Medium (cr-ME 
M) itfc^iiiSlgKI&S^T, CHO*Blg 

lBlOpg/10 6 *Blfc/B £T©Bt&J3ck h P M - 1 fit 

7<ixt;^p-f^aftAUKi 2-20 © vmmtBt 

*0©b h«ft©VWM*©ftt» 

7-)7t;^D-t;i/Ji#AUKl 2-2 0 © * v - L 
« ( * L ) V 88© F R £ b F * L& VjS8©-9- 7'^-7* 
(HSG) I-IVOFRiOfflU &i?7nt^D- 
t*8#AUK 1 2 - 2 0 0Hg Vj£g© PRfct hHgV 
««©*^^/U-r ( H S G ) I -III <DFRt<Dftm&£ 
& 4 
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vnAUK12-20 Sift© V$8© FRiH«S*0t 

B-tt (%) 

A. LgV flig C £ # <5 F R 

HSGI HSGII HSGIII HSGIV 

65.8 64.0 67.6 67.6 

B. H fl V fSig C & <5 F R 

HSGI HSGII HSGIII 

58.6 35.8 49.1 

m 4 tZTKLitmtZ. J >> n — -j- ;i/fltft AUK 1 2 

-2 0ffi*^\'-Lg («L) VSitt, t h « l a v a** 

©fy^^-r (hsg) i ~ivtz*i?nm&g[ ( 6 4 ~ 

6 8%) ©ffl^tt^^-T. ^A'^ODa ta base 
"LEEDS" ©*£££ »K HSG-HCltit hf/fcft L. 
en (M. S c hn e i d e r b, Physiol. Che 
m. 3 5 6 . 507-557. 1 9 7 5 ) © L 8 V«**<Ji 
*>Si> 6 8 %©*BMt$£;*f. 7^xt;^n-t^ 
St ft P M- 1 © t MBffcCfflU &*ITH« t FStftR E I 
HSG-IClLv n-^-;pSiftA UK 1 2 - 

2 OOLgVfi^H:, 6 2 ft«it. St^n 

ty ^ a-t^SlftAUK 12-20©L8©canoni 
c a 1 flfit£ S3 fe^T** «!:(C. Choihia^ J. • 
Mo i. Biol. (1987) 196:901—917). 
ftCL2i^LenJ;'»|REIiJ;( -St5 . 



3*r a: '«» yg & 



WO 92/19759 



PCT/JP92/00544 



35 

±fc!Z&>), -?*J%*J 9 D-t/i/gfcftA U K 12-20 
©LffiV$:g©k hgflscffl^* h MftfcM-f L *> H S G 

^ffi&AU K 12-20 © im vft®© t hMfltt. 

* n -*;i/0t# p M - 1 ©LfitVft#©k hSflSOii 

^ 4 £^1" $CC, AUKl2-2 0fiEft©HSVflttlJ, 
kMlVfJSO^y^^-ri ( H S G I ) igtK^ffi 
M&ZTfito Data base "LEEDS" 0& 

*C«fc<K ^BOHSGI £Jg"f <5 t HffifcH AX ( S t o 
liar, B. D. etal. J. Immunol. 13 9 , 
2496-2501, 1 987)#AUK12-20jft#© 

his vnscMLitij 6 6 %ota^ft«i-r„ zzT-nmrn 

khAUK12-20 fii#OHRva«©»ltK:*^T ttx 
HSGlCitSt bfliftH A XffiF R, H S G 

Ugt5FR$tft5t h9^ 4 2 5 0t#HjRV«4t 
(Kettleborough C. A. , & N Prote 
in Engineering, _4_. 773-783, 19 
9 1) (DFR?ffi^«. 5«*C. AUK1 2-20l#H 
SVgittb H{t 4 2 5 »#H«V«*0A-j;, y a £ 

the 4 %©ffiE&£*f , 

ffttftk I- AUK 1 2 — 2 0 fitttL ffi VjB«©jggt 
»i2©ai&CJ: *)SiJ$k F AUK 1 2 - 2 OffiffcLfflV 
$#© FRiURE I © F R Ls ^5K*tcJ:3£ 

gftftb I- AUK 1 2-2 0«#L«Vj|**RltL.fc. 
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IS 5 



V L A&K12-20 

SEI 

RVt 



FBI 

1 2 
12345678901234567890123 

DIVLTQSPASLGVSLGQRATISC 
DIQNTQSPSSLSASVGDBVTITC 
DIQMTQSPSSLSASVGDBVTITC 



CDR1 

3 

45677778901234 

ABCD 
BASKSVSTSGYSYMH 

BASKSVSTSGYSYMH 



V L ADK12-20 

BEI 

BV L 



FB2 CDB2 

4 5 

567890123456789 0123456 

WYflQKPGQTPKLLIY ASNLES 
NYQQTPGKAPILLIY 

NYQQKPGKAPKLLIY ASNLES 



V L AOK12-20 

BEI 

BV L 



FB3 CDB3 

6 7 8 9 

78901234567890123456789012345678 901234567 

GVPABFSGSGSGTDFTLNIEPVEEEDAATYYC QHSBENPYT 
GVPSRFSGSGSGTDYTFTISSL8PEDIATYYC 

GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC QHSRENPYT 



V L A0K12-20 

RE I 

BV L 



FR4 

10 

8901234567 

FGGGTKLBIK 
FGQGTKLQIT 
FGQGTKVEIK 



PATH-1 HffifrO&itKlfc^-t^a. $>Htzt>®'?&Z 
(12 Ott^#!ioa) . 
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g&ftb HAUK1 2-2 , 0«[ftHMVMfl»tt 

irs2©g*C£9> SflDfct FAUK1 2-2 OgtftHg 
VfI8©S:it£8JI!fiSt h v H a 4 2 5 0 F R 0 £ 

Z 6 LTSHtLfcHfilfifck HAUK 1 2 - 2 0 !ni & 

ZQZtfrb, HfltJfct h PM - 1 inifriO^^t^^ir^^ 
K^Ty 4 is V ?i>mmWi.t V AUK 1 2 - 2 0fit#©&51 

mz®##i<zg.mtzz £iz<k'). j ^ms-wim®® 

$ &Cs t h A U K 1 2-20 Si(j!HilV{|i®A 

^ 6 

FBI CDR1 
1 2 3 

123456789012345678901234567890 12345 

V H AUK12-20 EIQLQQSGPBLHKPGASVKISCKASGYSFT SYYIH 

HSGI ZVQLVQSGABVKKPGXSVXVSCKASGYTPS 

RV„a QVQLVQSGABVKKPGASVKVSCKASGYSFT SYYIH 

RV H b 

RVhc 

RVitd 
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PS2 

4 

67890123456789 

V H AUK12-20 WVKQSHGKSLEWIG 

flSGI WVROAPGXGLEWVG 

RV„a WVRO.APGO.GLEWVG 

RV„b " 

RVhC - 

RVnd - I- 



CDB2 
5 6 
01223456789012345 
A 

YIDPFNGGTSYN6KPKG 
YIDPPMGGTSYNflKFKG 



FS3 

7 8 9 

67890123456789012222345678901234 
ABC 

V K AUK12-20 KfiTLTVDKSSSTAYWHLSSLTSEDSAVYYCAR 
HSGI RVTXTXDXSXNTAYMELSSLRSBDTAVYYCAR 
8V„a RVTMTLDTSTNTAYMELSSLRSBDTAVYYCAR 

RV„b K----V — 

RV H c 

RV„d K V 

CD63 FR4 

5678900012 34567890123 
AB 

V H AHK12-20 GGN-RF--AY HGQGTLVTVSA 

HSGI WGQGTLVTVSS 

RV H a GGK-RF--AY WGflGTLVTVSS 

RV„b 

RVhC 

RV„d " 

& : t h-g-r^-ri v,«*(hsci) ct^ti 
-70*{ttfc2ffl07 5/ SttHSGi3ytyf^i! 

?|tp(D7 5/StI«. RV„ b. RV H cRtfRV„ d !Z 

t^lHAX (J. Immunology 1 
39, 2496-2501. 1987. SL E&#E&3fcB85 
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-r y k- v 2 1/2 8 *uie : * 

©7 $ y KE^ttc:©XlK + OF i g. 6i:Ka$nT^*), 
KtJDNAOj?^ KK^ttF i g. 4R 

5 £tB«$ iiTI^S ) OF R£8H>T?i$f|$ k hlel 
2 2 o ffifco Hffi v^«a-«>- 3 yr aj ~rdj£&0& 
7 J; £&ff- Ltz. 

& 7 

FBI CDB1 
1 2 3 

123456789012345678901234567890 12345 



V H AUK12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

BAX QVQLVQSGAEVKKPGASVKVSCKASGYTFT 

sle: 

1220Ba QVQLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH 

1220Hb S 

1220Hc S 

1220Hd S 



FB2 CDB2 
4 5 6 

67890123456789 0122223456789012345 

ABC 

V M AUK12-20 WVKflSHGKSLEWIG YIDP- -FNGGTSYNQKFKG 
HAX WVRQAPGQBLEWMG 

1220Ha WVBQAPGQRLEWMG YIDP- - FNGGTS YNQKFK G 

1220Hb I - 

1220Hc --- 

1220Hd --. 1 
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FR3 

7 8 9 

67890123456789012222345678901234 
ABC 

V H A0K12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HAX RVTITRDTSASTAYMBLSSLRSEDTAVYYCAR 

1220Ha RVTITVDTSASTAYWELSSLRSBDTAVYYCAR 

1220Bb V - 

1220Hc K V 

1220Bd K V- 

CDB3 FB4 
10 11 

5678900012 34567890123 
AB 

VhAQK12-20 GGN-RP- -AY WGflGTLVTVSA 

HAX WGQGTLVTVSS 

S 1 6 * 

1220Ha GGN-RP--AY WGQGTLVTVSS 

1220Hb - --- 

12201c — - 

1220Hd 

& : s 1 e 1 2 2 0 Haip(D7y/-Hy?#U2i 

OgittHAXCF R-frb®mt*7K? . s 1 e 1 2 2 0 H 

b. s 1 e 1 2 2 0 H c . X.ff s 1 e 1 2 2 0 H d IZ-O^T 

ttHAXOFRt}J©7^S?iI«FRij'OTWg?(2)** 

bHL-6 RCJJtS^ifffl+j! 7{/t#3U±Slf J£t 

if it « gnu w?Ltf®3:2titcm%m®®Jh- K&#wmM- 
&&m&mm. m.&£m&Mm. wtLummm®, mx-is* 

+ ^ 7in:*xttSfllfi)t}ji#tti | ilLS«ii^. w^-fcr c o s aia 
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J # a $ 4 fl'XfiffSi (human cytomegalov 
irus immediate early ; HCMV) 7" 
n?-^-«llfflt * L^. HCMV7*Dt-^- 

J&S"** * -©We fcU hcmv-Vh -HCr 
Is HCMV-V L - HCi , HCMV-12h-g rl> 
HCMV-1 2 «-g JtftJboT, pSV_2neoC6* 

inyy-i/|y.77^-la (HEF-U) 7"Dt 

ttHBF-12h-gr 1 &#H EF-12k-g* (08 
Rff0 9 ) . MffC HEF-V„-grl&tfHEF-V L 
- g a: (015) #££*l«£. 

Kdhf ri!6?«m«:i*<-e*i. d h f r itfe? 

fc^Wt-SfS^-** *-ttflf£ D HFR-AE-PMh- 
grl (@1 0) > DHFR — AE — RVh — PMl-f 
(011) 

s^-rnifs * t v i l - 6 r 

5 D N A $ 5 , Clft&tt. t h I L - 6 RCjlttS t 

h/v^^ + y 5!>i#Rtfl5$flJj£ t hi* ft ©ft is 

ffl-C&S, t;^ D-^A/ffiftli. WiKAUK 12-2 0, 
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PM-K AUK64-7. Rtf AUK 1 4 6 - 1 5 T ifc 5. 
L«Vff*tt«*.tfE?l** : 2 4. 2 6, 2 8 X1* 3 OC 

f : 2 5 , 27, 29. XK3 1 £j*"f T $ / Kffi?^^^ 

-3 1 is** KEWC«k*J 3-KS*it^«. 

(1) t h L«tC88&tf-?$* L0 ; 

(2) k FHSCSaW^f^H'avlSi: 

3. v$*L*V««fttf^$XH*V**MffK:c:ft&* 
* n * © CT t S gSMfffftt® *> * ? * * * 
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- K* 5 D N ASIi-O&gi^:? ^-CgAL. *LT&^ 
ftfc1g±£>f y-k'tfXtt'f y- k* h ntigtLTBftif 

(A) ( 1 ) k F L«C«8 % &tf 

(2) k KLflFR. Rtf k F I L-6RGMtS?->^ 

(B) ( 1 ) k F HfgC&&. fttf 

(2) k FHgFR, Rffi: H L-6 RCj}tS?^ 

tHL-6Rcitt5g«)SkHM 

2 6. 2 8 Rtf 3 0 ©V^f^.A-C^$ ft* T $ >» gE^jT!* 

;KE?)«WL^ fflggHig C D R ttE?IJ#^ 2 5 . 2 7. 2 
9 Rff 3 lC^$il37^ &E?!lT£>n»T&7 § J K£$| 
OlfiH*** 9 C*^T£«;**i* 7 5 y &Efll£*rL ; hUIE 
k F LfgF R*<R E I C43fcfS *>©T&0 ; fflgg k F Hi 
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FRttNEWXttHGS I u y * V * XEJUX tt H A X C * 
») ;*LTl3g2thH0CfiSO:khT-lC-CJb«. 

RV« ax RV H b. RV» c RV h dx RV H eXttR 
RVh f 4«II)jfSl/^. 

ftftb ^H^^3-Ft«DNAH^T**i $ -o©» 
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*H«|VfS«x fctfSfcJfct hH«V®«», iaJ^T' 
£fcx #fg9!©LgV$8CDRRtfHgVft$CDRfc. 

-Pt*DNAtt*/7H«ta- PtiDNAXttHi* 
fc h Hffi€ 3- F"J*« D NA©#K©fci& (E*J8 ?ab5. 
£fcx *569iOL« V«*C D R*3- K-T* D N AliS 

£3- K"T*D N A©ttS©fc»CfcJ8"Cfc*. E#£*f£ 
BJJ©HfgV88CDR£:i- Kt* DNAttlHlftt h H 18 
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D N A ft SS© fc & K WJfl T & 5 . 

M » « 

dticfc *?*£§8©©H#l!R£<**iS *>©-ett£^ 0 

flfeffi 1 . fc. h I L — 6 RK^t^T^^t; ^ a - ^ ;u 
aft(DV^II^3-KfaDNAg)^-yft 

I . ^RNACSIg 

/\^y F-vAUK12-2O^60^RNAi, Ch 
irgwin& % Biochemistry, 1 8 , 5 2 9 
4 ( 1 9 7 9 ) CJ;»)g8§nT^5^{:Sotl|gLfc, 

2. 1X1 0' fflfllA'fy'J F-vAUKl 2- 
2 0 ©tffllfg£ 2 O«10 4M^7i*>*yf-*i'7*-f 
( F u I k a ) * =Z i/ + 4 X 

h£jS<fr»#© 5 . 3 MSftti/^ Ai§fg[Ji±K:fiM & 
CCtl^B e c kma n S W 4 0 a -4*1? 3 1 . 00 
0 rpo CT2 0 t72 4 i#R3 jg<fr#f§-f 5 C i £ <fc R N A 

RNAifc«fe*8 0%i^y-^c«k*)ii 

*LTloM EDTA&tfO. 5% SDS^ttt« 
lOnM Tris-HCl ( P H7. 5) 15 0*1 *tZ®M 
t r o t ena s e (Boehr i nge r) 

£0. 5Bg/«l<!:«5«k'5K:&3&nLfc&. 37tCT20* 
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i» T tfiffi L x * LT R N A£x* y -;t/Tfcfc8f£-frfc. &c 
RNAlt^^lill E D TA^^f t 5 lOnM Tris- 
HC1 ( P H 7 . 5 ) 2 0 0 u 1 £*g«?Lfc. 

2. c D N A<D£lft 

J.W. Larrickfcs Biotechnology, 
JL, 9 3 4 ( 1 9 8 9 ) Kck *3 S2®£*lTl> 33F£Ct£o T 
c D NA^^itSfcftxJIfflJ; "5 C LTSSLfc 
£R NA0^ 5 itf g £40uH KC1, 6»H MgCl, , 10 
idv/'ftXU^ h-^ 0. 5«M d A T P , 0. 5 bM d 
GTP. 0. 5aM dCTP. 0. 5«M dTTP. 35// 
M oligo dTT 1 ?^- (Amersham). 4 
8o.^ y KDRAV-2 &§E¥»S (RAV-2:Rous 

associated virus2;Amersham) 
W25i;-> hCDt httfiy I' 7 - ** II £ 35 ( A m 

ershaoij ^tti50id Tris-HCl (pH 
8. 3 ) 1 0 jt/ 1 * £ ©5iS&£«&l£ 

3 7tCT6 0 #19 4 y * a - LTft0* ,, J^ y- 

•fe'SSiSlS ( P C R ) ft©fc»K:iBttttfli Lfc, 

3. ******** J- KftiififflP CR8CJ;t» 

A 

Thermal Cycler Model PHC-2 
(Techne) i^ll^PC R&£fTofc«, 

( i ) 7s l %vsija£ n - k-t safe^ (o«»e 

PCRiCttfflf^7^-8, Eft*? : 1-1 1C 
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StMK V (M o u s e Kappa Variable) 

4 >C"f 5) (S. T. Jones£>. Biotechnol 
o g y . _9_. 88, 1991). E#l#-f : 1 2 
MKC (Mouse Kappa Constant) 7*7 
w v _ ( v $ x i) y a'I L SI C mm t /x 4 7* V 4 X* 3 ) 
(S. T. J o n e s & > Biotechnology. _9_. 

88. 1 9 9 1 ) T * -9 fc . 

£1% 10 bM Tris-HCl (pH8. 3), 5 0 «M 
KCI 0. lnil dATP. 0. IbM dGTP. 0. 1 
nM dCTP. 0. IbM dTTP. 1. 5 bM MgCl». 
2. 5 a ^ y KD D N A * y / 9 — *" A m p 1 i T a q ( P 
erkin Elmer Cetus), 0. '2 5 /fMfi* 
n-F*l0MKV7 , 7'f7-, 3 0 MOM K C 7*5 4 v-ftff 
c DN A£j£0&iSjg£«5 1 A 1 ZtttZ PCRi 
tlOO?U94t OSJSifilCt 1 . 5 LT&C 
94-CKTl#ia. 5 0 *CK1T 1 tflfflRtf 7 2 t KIT 1 

SlSS^fe* $ & £ 7 2tCtl 0 tfia-f y * ^ - -s- H 

( 2 ) v» X Hi§ VSBg£ 3 - Kf & c DNAOifjj 
PCRfflfcfeor^-f L-zmn&^f • 13-22C 

itMHV (Mouse Heavy Variable) 
7*54v — .1~10 (S. T. Jones&>Biotec 
hnology.J.. 88. 1 9 9 1 ). s 
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nCifMHC (Mous e Heavy Consta 
n t ) 7* 7 -f — (S. T. Jones& N Biotech 
n o 1 o g y . _9_. 8 8. 1 9 9 1 ) £ fcfli L fc. «Tffi 3 . 
(1) KSl^TLg V«I#i8fc^©ji«if30^T£8Lfc© 

£E it *I£fT o^o 

4. P CR£)&3j©%gfcckff»rM-ft; 

Klieod: -5 td LT P CR8c£«fc>)iHiL*:DNA»rJt£Q 
I AG EN P C R4(Sftf 1+ v (• (QIAGEN In 
c . US) £ffllr>T*t!SU ObB M g C 1 t &tf 

1 5 0«H N a C 1 1 0 ObM Tris-HCl 

(pH7. 6 ) 1 0 a- » h ©«R||*S a 1 I (GIB 

CO B R L) £JB^T 3 7 ICCT 3tffiJiBfl:Lfc. ZOjg 
{tig&$!j£7W -/l/Rtf* n n*;i/^-ettffi ^ LTD 
NA*I^y -n/tt*C«fc ♦} H«RLfc. DNAfcfc&fe 
$ 1 0 a. c y b ©fUKS^X m a I (New Englan 
d Biolabs)C«fc*)37*C£T2 l*IBJBfl: L % * L 
T4f * DNAKK-*s «HjS7^d-^ ( FMC Bio. 
Products, XB) *JflV»*7:tf n-xyji/*jfcjfcfj 

&4 5 0 bp*ODNAKfr*#«"f *7^n-xfr*«I*J 

-5- LT 6 5 t CT 5 # IS! iS Hi -fr L«k ^ Lt:niH$ 
@©2bM E D T ARff 2 0 0 mM NaC l*ttt«2 0 
nH Tris-HCI (pH7. 5 ) %faS.1t. Z Oil £.$9$ 
7 * > —H'Tk.V* o a C«k *9 ttliJ -^LTDNAlff 

fr*X * 7 -;UCfc»C«k *} B*L* * LI 1 mH EDTAJ 
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#ft^ 1 OiN Tris-HCI (pH7. 5)£igjgL.fc. 

££^-ej£5DNA»rfr. Rtf*7#*Hfj|nJfgpf$£3 — K 
15 ££^£3- D N A8ftf-£flfc. ±I2DNABt)t- 
tt^r*li-e®5' - JSCSa 1 I 82t*ag£WL* LT 

- K-TSite? « Sa I I-Xma ID NABffr 

3m* 4 r5XirpUC19tSa 1 I&ffXn 
a I -eatfc-f S SIS Lfcp UC1 9*<**-ft0. 

Ugi, 5 0 aH Tris-HCl(pH7. 4). 1 OiH 

MgClz, 1 OnM**** l"f r -JK 1 ■MX-Wl' $ •>* 
y N 1«M ATP, 0. I v g /n\®*> >>M.m7 * Vlk 
& 2 v FT4 DNA 1 ]*'-*' (New England 

B i o 1 a b s ) £ 1" 5 E&&£«J# T'. 1 6 1C IZ Z 
1 6 B£lt35lS£-frjIt§ Lfco 

&Cs 7 n 1 0±EIi«m*ilD H B a 03 V 

x y h« 2 o o 0 i elm*.. * Lrc:<D®l&£*-h-e 3 o 

fc^"f 8 0 0 ^ I0SOCS16 (Molecular CI 
oningtA Laboratory Ma n u a 1 , S 
ambrooki. Cold Spring Harbor 
Laboratory Press. 1 9 8 9) ^2ni^-- 
3 7 tCt 1 r 2xYTg^|J6 
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(Molecular C 1 o n i n g : A Labora 
tory Manu aT, S~a m bT o o k & ^ Cold 
Spring Harbor Laboratory Pr 
ess. 1 9 8 9 ) _b££ ©*I§@££ 37T£?-£ 

5 o // g/«i©7 y^^^rt 

5 2 X Y Tigife 5n>l*T 3 7 t CT-^^f Lv -fLT:© 
6. 7**9S (Molecular Cloni 
ng:A Laboratory Manual, Samb 
rook Cold Spring Harbor La 
boratory Press, 1 9 8 9 ) C{£,T7 , 7^ 
$ KD N A£W»L.fc, 

:HT»6fifc N 7* »; k-^auki 2-2oca 
ftsv<5x* v/N'fiLa v^^^n- K-rsite^f 

±E©H&#£«:fl£. 9 Ts ;w y y K-^ a u k i 2 - 

2 0 Ci^tSvi^HgVjS^ia - Kf 
•f 57*5* $ K£ S a 1 I - Xm a I D N AW frfr &ft?j£ 
% LX p 1 2-h2<t#£L*:. 

^DNAO^o-WI: 
HJfetffl l ntflKLfc© ilSli ^ 4 7* >; K — 

PMl. A U K 6 4 - 7 Rtf A U K 1 4 6 - 1 5 Cilffl L, T 
a^'J F-7PMl43|5(D*7A'lLS(VfIi^3- K 
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■TSitfc^^tt S7*5 X $ Kp P M-k 3 ; 

/\>iry K-?PM1 4*0 H m V^«£:j - K 
?$#tt«r7^5KpPM-hl ; 

a^'J A U K 6 4 - 7 A*®* v^lL|Vi« 

£3- K-f Sitfc^^W-r* 7*7 * $K P 64-k4 ; 

a^/'J K-7AUK6 4- 74*OH«(V8(«^-F 
tZ&fc^&'tGtZ'fv X $ K p 6 4 - h 2 ; 

A'f/i; F-7AUK1 46-1 Sifffl^vA'iLlV 
TO3-Kt5«£ : f«^ttS7 , 7X5 F p 1 4 6 - k 
3 ; Rff 

/\ 7" ') F-v.AUK 1 4 6 — 15 t&3fc© H8 V^^^n 
- F^5iHE?*'i- : S"^S7 , 7X $ K P 1 4 6 - h 1 „ 

-hier?*? K£#wr 5±n®««. Na t i o 

nal Collections of Industri 
al and Marine Bacteria Limi 
t e dC, h&ttoZ.m^^'C, 19 9 1^2^1 1 
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3 . DNAfl)lilE?!lfflftg 

Sequenase TH Version2. 0 + v h ( U . S . 
Biochemical C o r p % #H ) ifejg L 

2N NaOHCi^ttLx E?!ft£SrH v-i7- 
* LT* » h&ff © T" S-d ATP 
fcKx ffiSSSftfcDNASx 8Mmjg£#- 

1 0 %y * y 1 0 @£ (Sft 

* L T * - h 5 * * ^ 7 7 * - C jM* * £ £ C «k *) fi*Efll 

^■r?^^ rocDNA3-rtn(ifflaiEji*fia#f : 
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2 4-31 tZTfit. 
&ft.mi . CDROftg 

«ff*u wB>mm&&ife®iii (cdr) c jit ^ 

T^S*<x — CDRlSi©7^SE?!l©nIStta:g6 
Ti^l^ (Kabat, E.A. £> ^ r Sequences of Proteins of Inn 
unological Interest j OS Dept. Health and Human Servic 
es, 1983) , 

kHL-6 RlZtt* S v*r X* / * n - * ft 0 liT g 
%m<D±m<DT $ y ^UKa b a t 60$ 

T I L — 6 RCjftS^'JXt; u-j- luftfrd) 
&V^«0 CDR £^ 9 Jd^-r$n < 

£ 9 



7* 7 x $ K 




CDR(l) 


CDR (2) 


CDS (3) 

r"f > 


Pl2-k2 


24 


24-38 


54-60 


93-101 


Pl2-h2 


25 


31-35 


50-66 


99-105 


PPM-K3 


26 


24-34 


50-56 


89-97 


pPM-hl 


27 


31-36 


51-66 


99-108 


p64-k4 


28 


24-38 


54-60 


93-101 


p64-h2 


29 


31-35 


50-66 


99-109 


P146 -k3 


30 


24-34 


50-56 


89-97 


Pl46 -hi 


31 


31-35 


50-66 


99-106 
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H&fcffj 5 . if P-yfcg? tilt c DN A©%%©itig ( 1 ) 

pom 

PCR&£ e k*)*a-> / fl:$ftfcAUKl 2-2Ol#0 
* L8R^Hffi©Vf«*3- rf5cDNA!l>&*^7L 
«/H««3- DN A£ft§3Lfc, 7^AUK12 

-20©Vgf«$3-Ft5cDNA$, k^-f M**d 
7 4;i/X (HCMV) Oiy/Nyt-ROfT'ot-^-^t 

s-r *w abasia sisi^ (hcmvis£^**-<!:& 

■f<5) (SI. IiiW8)*TbKiS*3-KtlDN 
AiC^gCi^t S fc&C A U K 1 2 - 2 0 jft#© VSI 
««3-Kt«v-)Xc DNAEJJ05' -*3gRtf3' - 

5' -*S8R.tf3' -*3ffi^©C:*l<i>©«»irttP C R££ 
ffl^Tftofc. 2 -fe v h© P C R 7*5 W v-^ISIt bT 

ij -*'-E?!J©&&£;i - Kt5 DNACa-I 7' V 4 XLs 
s&$ttSStR©fc»£#£©D N AE^ ( K o z a k , M. , 
J . M o 1 . Biol. 1 9 6 : 9 4 7 - 9 5 0 , 1987) 
%1&¥f L L T H CMV8i^^-'v0^ u-~v#®tz 
8>©H i n dill SJtt£?&j£f SfcfcC. L«v«*a3Srr 
7 -f (jEJJtf : 3 2 ) > Rtf Hfil V$f«&2r7*7 4 v 
- (Eft#* : 3 3) £iB$3Lfc. SilJPCR-rH?-. 
fcU J a - K"f S D N AC/x 4 7* V *W X Lx 

C$&^©*7*7 4 •> Cd&ai© D N AK?IJ£*|}# 
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«>©B a iB I 5 <fc -5 C> 

<f v- 3 4 ) . RlFHgVMi^T'H?- 

(Se?ll#^3 5 ) £SSKLfc. 
P CRC^iiiC^gs P C R*k&%}£ H i n d II I & 
B a mH I CckSiiiftL. t h k &'X tt r - 1 fl C D 

SE?!l£fc£LT P C RSCfc SifHtpCX 

/id tZm&LiZ. ftbtiZftm^f f -£H CM V - 1 
2 k - g kRffH CM V - 1 2 h - g r 1 tWt 

H CMVSg^ it £12 lC^t. 7*7* $ KH 

C M V - Vt- H C * CSHT* V L *I8tt£;f0^7*L 

AUK1 2-20* L«V«*«}fAt*:4CJt*) H CM 

V - 1 2 k - g k£f§fc. 7*7 X $ FHCMV-V, - HC 

M-z?fcS £ :om:*i»TttAUKi 2-2 o 

OH«VS«$SALTHCMV -12h-grl^fc. 
C 0 SlfflBg -go— iSft (transient) M 
*^?AUK1 2-2 Oi/ift® C O SfiBlSTO-iitt^^ 

fc. Gene Pul s a r 2gff (Bi oRad) 

(electroporat i on) CiODN 

a* c o sttncsAi/fe. c o sa»* 1 x 1 

0 7 ti/alC&«<k 5 Cphosphate-buffer 
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e d s a 1 1 n e ( P B S) KJ&SU Z®U®&Mmo. 
8«1CDN A (*/7^ rcoiq 0 v g) San**:. 1. 
9 0 0 !« (V). 25^0n777»F(*F)«)S 

IfiCtl 0 #!8l<D@&8lia0&> i * V h n * i, a 
VLUn&Z. 1 0%©$*I|&5EiliLit£#*rtSDMEM*g 
ife ( G I B C 0) 8nlKLijnx.it. 7 2 I#!S1©4 y**.^-* 

^H7i^ b S C 0 S *HBg<Dig#±ft£ E L I S 

Lit. +/7j5t**«iaj-rsfcfe. riz-h^t+'ctstF 

I g G (Whole molecule) ( S i g m a ) £ 
*$3-M,fc. 7*o y ^L^^ N C O SlfflliSfr £<D*g«± 

H gG ( r0#Hl^v S i gma) Unfit:. 4 

HELfc. S*HiLTHSgth I gG (S i gma) 
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b hi l-6 R^0ta&m*&&tzizib<D&m&mm& 

(ELISA) 

h v V X 7 * * h $ ft/c C O S taBBA^ E L I S 

£MT 1 8vnt/^ o-t^ffift <##ffl 1 ) T3-I- 
Lit, 1% BSAT'^n^U^ ^ttfflHAtH 
L-6R (SR344) £2HJxfc. 
&#Lfc&> C O S U&fr$><D%m±m$&l%%%.l'^ * 

7 V *^7r^-fe'8^t^at I g G^JnAfc. 4 
d©*t&£@ 2 C^Lfc. *^7iftAUK12-20? 

UStLfc. iocosiio^tiit yr^ii^ il-6 

SwCisW'SfcfcKtfSfliU *vfn>*K. I L - 6 R Hr 

bHL-6Ri:IL-6 ©gf£-£KlS-r a Efl © «g 
LT£ifi*C#aE:r*ffi#*^ IL-6RiIL-6i®8 
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©»£ttlg£IHSflS*ffl^fc. 7*1^- F$MT 1 Bv'JX? 
/ * o-*;uffitt (#=%fl 1 ) 7' a „ * y** 

©&x nTi8tlSltj& thl L-6R (SR344) £Jn;Lfc. 

C 0 SIBILS, y 7* ;t,£ggs&flL N L 

s> y£fln*.fc. 4 * >> 9 yRtffti§>©&g!g|gffi$ 

Sfcftg£ 4 0 5 niCT«j£L.;fc. ffiv^AUKl 2-2 

&£§ggi-f * c o sm®frz>®%i&£®&tmt Lzm^n. 

Z ©&&£0 3 C^L/£. * S 7UftAU K 1 2 - 2 0 * 

3 - Ktsite?-? h ? y* 7 * * hLfccosftmaoigs 

±ittts ftHf. &tf 2 #@CKi,>1f y 7*il/SS$t I L — 6 R 
£ I L - 6 0*£££IBg Lfc. f fc*>5. @3C#i:^t5D 
< . *yr^KI (ffitt©£K) 4 0 5 niKfctt 

5!R3feg^5E^L. -9- y7*;i/*©St*^ IL-6-RiIL- 
6 ©£££IBWLT^.6 d CftttHSttJB 
©&#S0ffifci8gfc#«&ft (O) CttH-it* C 4 A* 

tt£* (A) ttB*iStt*<^ < B»6<i**^ofc. 

mmm 6 . * p-wec dn Aotsaotte ( 2 ) (4> 
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k Lg&tf HffiVft«£:3- Kt« 
cDNA^o-ypPM-ka&ffpPM-h UPCRS 
!Z£t)$lML. ZLZH CM VffcSI^**- (@l€#l© 

k-s (E?H#^ : 3 8 ) Rtf H&V&#ffl/i:ft0&:£f77 
>f -7- p m h - s (E^S-f : 4 0 ) V -**-E?!l0g 
U§3-F't3DNACA^yi;^-fXl/loKo z a k 3 
y-fe VfrxEaiRtfH i n d III fcfKg&ffi^W'f -5 
gf-Lfc. LgVfSOfcftOijr^-fv-pmk-a (E 
5ff#"^ : 3 6 ) Rtf Hi vmm<Dtztb<D$lJ377 ^-pm 
h - a (E?9#-t : 3 9 ) J □ - KtiD 

N 7»; ^4 Xlfioxr? 4 X K*-E#JRtf 

B a m H I fff 5 <k 3 C&itLfc. 

U i A/ i* © * LSlC^^Ttt. 1 0 7 © 'J *>' y#«#£ 
ilT ^ 3 *v 7-5XPM-1 * LgC^^tttfif 1 0 7 *< 
7J<J* v+* XT 3b 5. *y 7 P M- 1 StfrOgiilgSg^-SttK: 
S 3©gft©&*££it:f 3fc». fl^7* v ^-Pm 
k - b (EflJ## :31)^ ffifi 1 0 7 ^7X^7^ 
^'ji7yc^5<kUSittfc, PCR£iSC&§x pcr 
$l(%l$flSl/> H i ndlll RUB a m H IT'MlfcL. * 
LTpUCl 9^^^ — (Yan i s he-Pe rr o n £ . 
Gene (1985) 33 : 103-109) (3 * 7* * n - 
-y^Lfc. DNA£?!lfc£®&. Hi n d III -BamH 



WO 92/19759 



PCT/JP92/00S44 



61 

HCMV-Vh - HCr lC^o-yjaiHCMV-PM 
h - g t 1 * LT L m V^#£oOT «H C M V - V L 

-HC^C^D-yftLTHCMV-PMka-gkStfH 
CMV-PMkb-g k £f§fc. 
c o SfflBSo Myn t ^ 9 y 

7 pm- i tjLfro-m&mmzmmt stz*>. 

5^^^-$_C0_SaUg^fe^T|«KL,fc. HCMV-pm 
h-grlis HCMV-pmka-gkXttHCMV-p 
mk b-gkffll^tl^i:*. Gene Pulsar 
(Bi oRad) ^ffl^Tx^^f-o^u-i/gy^^^c. 
0_S«8BSCHB$JgK«£SILfc. DNA (7*7*5 K 3 *) 1 0 
/(g) PBStfl X 10' «i/iI0O. 8i107'J3 
-hCjn*.. 1. 9 0 0V, 2 5 jif FffltlClA'n/X^^ 
MfiKT 1 0 #|g®@I&81|y}0g N Il/^nfp- 

*>Ml6L*i£#W1*S D u l b e c c o ' s 
Modified Eagle Medium (DMEM) 
(GIBCO) CJnAfco 7 2 IflBJO 4 V * * 3 y © 

Uil$ttTT4 tCTJBJBIHK-KU Xtt-20tCT 

7PM- lMOlgMM 

*LT*>7PM-lfitftCoi^|SSj|L/:, ^jfi^JfE 

l i SAc<fc$#tffi/T> F?n7^ h <*ftfc c o s m 
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-fe 4 Cfc^Tg$<fc LTSJDfOffi St h I g GSffllr^S 

(3©i§£. 5 PM- l ffi#) ot«iJ!f«:i*^ 

fgT'&S. b hft#©£lii©fc«K ri'-h^i'+'St-k h 
I g G S i gma) C«k*)3-hLfc c 7' n 

*y^©£, c o s m®frt><DV y rjufcgpg^ffi * t 

*X7x^-fe*8^t^fn- t f I g G ( r ffttftftu 

S i gma) £jto*.fc, *&#*£&©&. 

^ LT 4 0 5n«-e©«#K£ai5£Lfc. £ LTfcg 
b h I gG (S i gma) 

7pm- ri-*it&^*ffl»r* 

**>?9 — b^yxy^f h z ftfc c o s aiifiafr © H 

b h I L-6R £ |g;*jK:-3^TiilJj£Lfc. 

ffilf^©&£©aS£©fc«K 7*^- h ^ bhIL-6RC 
jlftS^TiSMT 1 8?nt^ o — (## 
« 1 ) tz£>) 3- b Ltz. 7'n » * y ?<D&. nJ&ftb h I 
L-6R (SR344) *jD;Lfc. ftfr *^7*;^ 
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sG (r8$lll; Sigma) £&Jjn Lfc, y * * 
Lit. Z<Dmfe<Dtz*>lzmm&&&-&LXfr' 3 t:. 

2ffl©-9-yr;POrt©iott x v$ * p m - l tft##£ji 

<i>*lS VftMiE-© V0«£Wf 7 01* 7 P 

M - 1 a fit#> 0 4) * a - Ft S K cfc S 

h a> b©f yr^-^Jbo fc. fife© i ocf yr/ni l $ 
^■r * * > 7 fit* (* / 7 p m - i b a;*. 04) * 3 - k 

7 P M - 1 fitfrtt8!fgWT-& *) . * L,-Z*<Dmmtz& < 
t3:<!:^-Cg5. t8Htt*>7PM- 
1 fit#©SE93HU ILl>vnPM- 1 V«**<* a - Wfc 

^« + OttEl 0 7K^r*l©7$/K£Wr<5*;<7Sift 

6 fit Hi I L - 6 R £ <fc < L fc. * tf X P M - 1 ffift© L 
0 VfS«*©(SS 1 0 7 tt fit® £&©*:«>£&£ 

8 < . % LZ z ofilcisiti 7x/\*7+' yRtf y y©n 
r*i*>«JiK:lltBl-*«k? , -cJ6*. 7<i * pm- l fitfMi-e 
©L«v0«©c:©{2gc7x^7+*y^wrs©'Cs * > 

7 P M - 1 tftfcfcffl^S*©**©-*- ^T©0f£tt> v$AP 
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r 5 SrfcfcH CMV£3i's-**-£ttt2L*:, 

^-SBttv ^^^-HCMV-Vh -HCr. (01)* 
CC^^^-^RO&S (crippled) 
S V 4 Omt-^-i yAyt-Ckt) &^$*L-5 d h f 
r itfe-?****"* <fc ? tzt 5 c: «i:72b^fc. SV40xy 
Ayf-If^pSV2-dh f f<^^ - (S. Subr 
a m a n i M o I . Cel l. Biol. (1981) 
1 : 854-864) fr& ft* *LTSV407*n*- 

S V 4 0 rn -Ck 9 d h f r iffeT £H 

CMV-Vh - HCr. CifAUfc. 3©fffU^HC 
MV-Vm -HCr. - d h f r-N'^-Cv^PM- 

CHO dhfr(-) ( G . V r 1 a u b $> . Pr 

oc. Natl. Acad. Sci. USA (1980) 7 
7:4216-4220)* 2ffig<D7*7X $ K D N A "f S 

5PM-1 a Lf|*|g^1- Sfcfc® H CMV-Vt 
-HC*^** - (HCMV-PMka-gk) fi.tf* > 7 
PM-1 HS^^StSfcfcOH CMV- Vh —HCr 1 
- d h f r ^if 9 - (DHFR-AE-PMh-gr 1 ;H 
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JfcflU 0) C^EfcJ&geifcLfc. DNA (#7*7^ K 

0 jr g /al) £ P B S #1 X 1 0 7 fBUB/al© 0 . 
8 nl© 7 'J 3 - (• Jn^fc. 1 9 0 0 V ©SE 2 5 u F Of 
^ffA^x^^ift. £fi£T 1 0 #BI©@miKI8!0&. 

#10% FCS^tttSAl p ha Minimal 
Essential Medium igife ( or — M E M ) 10 
mlCiJUx-fc. — £© 4 a y©&x ^iS^x 3*^ 

l^^-fK^tf-frf 1 0% FCSfttf5OO0g/«l©G 
418 (GIBCO) $tft5a-MEMC$it, d h 
f r * &ff n e o * ® ft «1 8& ©3iR £ fc . iI!R©gK 
mRZtltz* o- ^ffi^Tittfc^JtlfSfTo*:. 2 X 1 0 " 8 
IMVhUr-fe-h (MTX)tfiT©i7^y K©if*|0& % 

tt3. 9 0 z/ 1 0 6 tBB/B © + > 7 P M- 1 a ©ffi#£ 
&£r«llttJR (PM1 k 3-7) £SftLfc, 

t F I L - 6 R ^© I L-6©%££Eg-f.5*>7ffi:ft 
©fgft£Q^T©EL I SAMg 

I L-6R^©ftf-y{tl L-6 ©*§£<»: tl^-r 5 

7*P- F £ v $ XffiftMT 1 8C«fc*)3-FL 
fc. 7' n v * y^*©^v nTif&lfflgla. t H L-6R ( S R 

3 4 4 ) «Jeifc. &&©&. c_o^.ana*>^©-9- y 7*;p* 
SPg^&L. *LZX**vitl L - 6 x/i/j;: 
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gjK^Mx^:, y©&. £lS£#ji:3-£> 

"To 

£ 5 a^cjaoj; c d R&mzm&tz 

P C RC^Sg&C D R&fI8t£raf&Lfco :<DjftttPC 
R^£^£& ( K a mm a n 6. Nucl. Acid. Re 
s. 17:5404. 1 9 8 9 ) Cl<. 
C D R&&0fc»©aIft£*lfc t FFR«3-Kt«DN 

y^1-5i£J>S*<3feo fc. r^xSFalysll Rtf F 1 0 
©DN Al±-e*i^ilSfllfiRt FD 1. 3 © L fgRtf H fl« 3 
- K L- T £ *K k FRE I^&fl)FR*3-Kt«DNA& 
CFNEWsi^OFR^n-KtS D N A £ * -5 „ 

gjffigb h D 1 . 3 © LH V|«$a — Kt5D N A E?0£ 
1" 500 bpONcoI-BamHl 8t#£ a I y s 
1 1 iBL^ ? l/TH i ndlll Rtf B a m H ITR 

g $ *l fc P BR3 2 7£"*7'*n-^y^LT7 , vX$ KV 
1-1 ys-pBR327 Cl©Vl-lys-pB 
R3 2 7 & © H i ndlll -BamH I 8rfr Hind 
III RCIfBamHICi?) BSSS£ttfc p U C 1 9 IZW A tT 
7*7X$KVI-lys-pUC19 
Sfll^cthDl. 3 ©H0iV0«^3- KtSDNAE?!! 
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£#£"f 7 OObpONc o I - B a m H I KM" £ F 1 0 
6 §J ♦) tfc L x ^ L-TH i ndlll -Nc o l7^7*-£ 
ffl^TpBR327©HindIII - B a mH I SBfiKf 7' 
^n-^y^t. Vh-1 ys-pBR327*ftfc. 
dOr^? F & H i ndlll - B a mH I ifr^5J5{ii 
^ LTH i n dill RCFB a mH I Ci»J||gS$^fcp 
UC1 gCty^n-iy^ttVh- 1 ys-pUCl 9 

7*7 X 5 K a 1 y s 1 1 RtfSfcJgk h D 1 . 30 
LS(Vi$#FR£:i-K-f3DNAe?!l«:fc HlbCAMP 
A T H - 1 H ffift (Nature 332:323-327 

(i9 8B))©*fttBi;n«. f#s it,T«)SL/^ r 

FF1 OteffifttFDl. 3©H£VfIS£:3- 
K f « D N A fiW tt % V . Verhoey£. Scienc 
e 2 3 7 : 1 5 3 4 - 1 5 3 6 ( 1 9 8 8 ) OF i g. 2 £ 

0 6 tts f?fc$t h PM - 1 OHfiVfgO^-A*--; g 
v*zi- Yt -5 DN A ©ft 55 © 7* 7 4 - 

Rtf P C R£j££g5$&K ft^/^v-A (APC 

R 1 ; : 4 1 ) fttf W2f7"5 4 E (APCR4 ; 

SAI*-^ : 4 2 ) tt N ^©K^^-JbODNABMCA-f 7' 
'i/'IXti. APCR l&tfAPCR4ttp UC 1 
;?-©*:«>£#£ Sit ^^A-t;i/M 1 3 EWr 

C D R 1 ^ffi/^^^^7-7 4 B ( p h v - 1 ; 
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ft : 4 3) > C D R 2 5 <f ^ - C (phv-2 ; E 

:44)%RO f CDR 3^fi7*7^^-D (p h v - 
3 ; mn&*? : 45) tt4 0 - 6 0 bp©££ £W v $ * 
PM-1 0HgVg8©CDRia- K 5 D N A&ffg C 
DR«3- h'TZ DN A£ifctr&!gD N A*© t h F R£n 
- K-TS D N A£?!l^ |S-<D P C RKJ£H^^TH(r 
jr? -f -r-A P C R 4 fttf&#7*7 4 v-D$|^fc. "7 
UPM-1CCDR3 E5!l$3 - Kt5DNA$#tt« 
i-PCRMI$?tSSU -5- LT3S-P C RKISC*^T 

tL-ZfcRLtz. nmcbX, vnPM-l©CDR2S 
ffCDR3^3-Ft5 D NAit'ttSSI-P C R£fifc«3. 

C^tf X PM-1 OSlt^TCCDR^a-KtSD 
NAStttSlHP C R^jfcfeS^tl^afcOP CRgfg 

H 0 V 3 - K f * D N A * %t 5 iH P C R 

fgl v HindHI RlfBamHI (Z&*)ffi1tL. ZLT 
S &E:#«f-f Sfci&Cp UCl 9C1fy^-iy^l,fc, 

S»«t FPM-1 ffiftHffi V^««3- KtS DN A® 
ftgfflfeftGSllO^JIglS/H^-p hv-1, Ph 
v - 2 Rtf P h v - 3 CI *l ^ tt 8 Mm&£ £W 

rv^-phv-ltt, 7^PM- 1E*0CDR 1 0 
&ffi0fcK>©*£&1"k F F R 1 tp0ffi!2 7Rtf 3 OCfe 
tt3<£*l-e*l© Se r^&Ty Rff S erfr&Thr 
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^©£S©fc«>£S*tf-$#lfc. &100*1©PCR SJ&fj 
ttftiftCttl OiM Tr i s-HCl ( P H8. 3). 50 
■« KC1, 1. 5bH MgCl,, 2 5 0 *M dNTP. 

5 OngO^SD N A ( V h - 1 y s - p U C 1 9 ) . 2. 5 
uOAmpliTaq (Perkin Elmer Cet 
u s ) . frl}?? 4 v-^ftfc, l//Mfo© P hv- 
377>fv-RtfAPCR47*74 -7-£#t/gS-© PCR 
SI&^fTt^ 9 4tCTl. 5 9 4 

tCTl^BU 3 7 tCT 1 #fSj&#7 2 TCCT 1 ^003 
0 1M >> )i>ZR&l,tz. 7^- 'J y^gpgir^^gpi©^© 

7 2 t CT 1 0 #IS|©gj|&tt:g£lS£fT ^ fc. 5 2 3 b P fflP 

* LT&£3§-0 P C RRfcCfctf* 7*7 -l^-iLTfffl 

IZOPCRK^Cfe^tlijl „ g ©fj|g$ftfcg|- P C 
R£fi&?3ftff 2 5 p m o 1 e ©£Mgt&7*7 ^-phv- 
ZirHv-HTjJILfc, PCRlftlil-CPCR 
£JfcC-?OTK»Lfc©<fcEt;Tfcort:, HfcCLT. %- 
©PCR£l&3&>6©6 6 5 bp© P C R £j&$j£7'7 4 v — P 
h v - 1 i*t:$ = ©PCR5i5{:^^tttffiL, ^ LTI 
= © P C R£j£fr b© 7 3 7 bp© P C Rilft^rH v - 

apcr i i*c»H0P cRseci?nti(iJBi/fc. mm 

©P C RSJt&^fe.© 1 . 1 7 2 kb© P C R 

Hindlll itfBamHITMl, * L Z C t 
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FPM - lffi#H«VfS*£#Wf 5tt7 0 0 bp©Bffr*P 
UCn^'^-C^T'^-iy/l/fc, ERIftJg Lfc 4 

NAE^f tt^Os * LI P U C - R V h - P M 1 a t 

gitPM- 1 !S#HSVfS0«!iOA-5; zvZn-Y 
t5DNA^#St«fctt58S©tll^P CRT"?^ 
&P C RKi£W:ii3§5©£)S£#£*g&KM 
£&#TT*T*>*tfc. A'--; 3 y r b j ©fcaiK ^M^r 
5^-p1t-b4 (Val-7HArg-71) (# 
^•ttK a b a t $>Ci:S ; fM#M) (E#f#f- : 4 6 ) R. 
ffAP CR 4£. USD NAil/TOp UC-RVh-PM 
1 aiftKl-PCRKlSC^Otffiffll/fc. :®I1PC 
RSJSfrfc© P C R£fifcf5£*tKLs * LTT'H'-AP 
C R 1 <t&£2S-P C R£jfcCfctt6Hil3f7*7 <f 

Lfco Sf-P C R5lSfr£© P C R£.m*a£ 1 . 6%te 
g|£T;&*n-*y7t/*J8^Tf&SL> H i n d III RtfB a 

/UpUC-RVh-PMlb«lft. h*elt. £g 
gf&7*7 4-7— p hv-nm (As p - 1-»G 1 n - 1 ) 
(E5fl#-* : 4 7 ) MtlP UC-RVh-PMl b£ffi 
^ T * - S? ■ X r cj ta-KtiDNA (pUC-RVh 
— P M 1 c ) 2tWtmft?v4 7-phv-m6 (I 1 

e - 4 8-M e t - 4 8 ) ( EJUS* : 4 8 ) £ P U 

C-RVh-PMl UI^TA'->'3y r dj * 3 - K r 
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SDNA(pUC-RVh-PMld) 7 
^7- P h v-nmRtf|fip UC-RVh-PMl c 
^TA~^a y r e j $3-Kt5DNA (pUC-RVh 
-PM1 e) £f§, *LT&ggt£r7<f ^-p hv-ml 

(Thr-2 8-*Ser-28> &tf Phe-29-I 1 e 
-29) (E^Hr^r : 4 9) RtfUSpUC-RVh-PM 
1 b * fl§ ^ T /< - a X r fj ^3-Kt5DNA (pUC 
-RVh-PMl f) JS»tfH8V{8#A- £/ g y 

r f j ©7 % J MEm&&*ti%3 - Krss^P^KE 
?!£E?!I#^5 4 C^t. 

Ml it. SfllJSt h pm - 1 ffiftL SI vn«ci-A'--; 
s^3-Kt5D N A ©ftg£fc^T&ffi Lfc7*7 ^v- 
Rtf P C R£l££85$ttC;K*-. b h P M - 1 ffifr L 

fflV0«fi)|-K-«>*3 VtZ DN AOftSOfcfts 

CDRlgi7"Hv-pkv-l (EM#f-:5 0). C. 
D R 2 ^ffi7*7 -f v - p k v - 2 (E?fl#^- : 5 1 ) Rtf C 
DR3^i7*7'f7-pkv-3 (&m&^r : 5 2 ) 
Lx -e LT 8 MR*'***** * 1 2 V 7 9 'J ;P7 $ Kf 
^ITHStfc, BE®'* -5 £ LT P C RRJo^ff-, fc. m 
-PCRSfiSftlil a/ Mfo© p k v - 3 T 7 4 ^-Rtf A 
P C R 4 7 7 4 » — P C RSlCj^fc© 3 5 

Obp© P C R£j£%£ 1 . 5 %te®*7#a 
TfffSL. * LtSr P C RR|&ir*,ntSg9^7'7'f 
LTffiJSLfc. »- P C R&l£fr<i>© P C R£j£8j£*f SSL. 
BamH 1&9H i ndlll TflHLL. ^ LtCDR 3 i><& 
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ffi £*lfcDN AS^ftS 5 0 Ob P »rJt£ D NAfi^ffl) 
fcJiiCpUCl 9 ^^-C^T*^ a —s.y ? Lfc. IE L ^ 
mWi&tZTv X ^ KDNA«g£L/> *LT&©PCR 

£V>T25pmoIe ©H^7 , 7'f v-pkv-2&tf 
APCR4££ffiLfc. HHP CR5l£i>&0P CR£jj£$fcl 
£*fgL. ^LTrHv-pkv-liSCSIIBPCRS 

C RSlSfr e>© P C R£$!&£ A P CR ir7^-iit{; 
HEP C RgJSC£tf-3 7'7'f v-ilTffflLfc. 

HSP CRE;j&fr609 7 2 b P 0P C R£j£«3£faSSL. 
BamHI&^H i ndlll £ £ 9 £ ft L * ^ L-TDNAE 
MlOfcfeCpUCl SCt/^ n-iXfLfc, C D R 
2gSCi&^tlSIBMi$^ $^2|0PCRSlS 
*<^gT3bo fc. SI/a P C RKm&&m±P CRSj£!:fe^ 
Tx P U C 1 9 ^-C? n-- y^$^lfc^IP C RI 
iSfr&©P CR4UU*iIDNA«LTOlfc. Ha P 
C R515K:^^T7'7 -fv-Spk v-2RO t APCR4f 
SAP C R£l£fr6© P C Rg.iRfy$:%&L, iL 
TAPCRirH v- iftcg-b P C R o 7*5 

4 H-fcP C R£jfcfr£©P CRffg^ 

BamHlR^HindHI^cfc*) fiift -t L 
T 5 0 0 bp D N A Bfrfr £ D N A 0 fcftCpUCl . 

9 II 7'* o y / Lfc. 5 ffl© ? o - y tf> 

1*1 2 IB© * d - y LHDNAE8l**"LT^fc. 30^ 
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D-ytpUC-RVi-PM'iai»ti. zommZE 

: 5 5 C5Kt. 

Pt*DNA©ft«Ofc» % IW»r7^-p vk-in 
1 (E?0#^ : 5 3 ) Lfc. P C R EiStt#©ft {3 « 

§2©j1*? T<b-afc, g-P C REJ&K*>H>T N gggt^T*? 
-fv-pkv-ml (Phe-71-»Tyr-7 I ) RO^A 
P C R 4 7*7 -f -7-£|j|SD NAilt© p UC-RV 1 - 
PM1 a t*CftffiLfc. H-P CRSJfcfr £©P CR4^ 
$3£?iKL> * LT A P C R 1 7* 7 4 i^tfcrg - P C R 

^OPC R£j3c$J$*&i3L. BamHI&ffHindHIC 
&!)ffifcL, * l/TD NAE^£fflfcJ!)C pUCHCf 

30^ n - y £ P UC-RV 1 - PM 

*/7PM-lfii*OLfiV8!«j3-Ft5DNAi)t 
7PM-lfiiftfflHgVM^3-Kt5DNAl 

Hg[*|g^-r5«k7t3Sit$n/cH CM V§6^^^^~ (E 
HCMV-Vt - KCaifHCMV-V B 
- H C r 1 CifffAlfc. BrHCMV§&5~***-®ttS5. 
0 » 0 £ IB© x Ma e da Huma n An r. 
ibodies and Hybridomas (199]' 

* £ & /§ IS 
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2:124-134; C. A. Kettleborough 
& N Protein Engeneering (1991) 
4 : 7 7 3 - 7 8 3 S *IT t> S . M^f *-«P S V 

2neo (P. J. Southern et a 1„ J. M 
o 1 . AppI. Genet. (1982) 1 :327-3 

4 i ) csi^ii^ -eLTfcg^oyy y LisxttHri© 

^l^-<;i/©e^©it«)Hk F -9- -f Y /1fn*j 4 (H CM 
V) 7*nq& — f — RtfiVAi't- (M. Bo s ha r ty, 
Cell (1985) 41:521-530) 

L&£H^**-ttk h * C®8 (T. H. Rabbit 
tse>x Carr. TOP. Microbiol. Immu 
nol. (1984) 114:166-171)43 - K"f 

- 1 C®« (N. Takahashi<s>. Cell (198 
2) 29 : 671-679) 4a-Kt«yMDNA?# 
:*,^OHCMVHS'<^^-S:#figt'i&»)s * ^ 
TI* ©«5LSfflia^ 4 7*C*?tf S-iS& ( t r a n s i e 

n t ) %m&&&m%%m®iti!>K.&mt& z tv-ezz. 

"9) 

^-U (HEF-U) tt«il§«lfif0 1 o-C* 

3ft«:K<!:A/£©*Bii8'?f&5i3ttSo trEF-iaT* 
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-*--x y^-©-encii;^Tt«i i oo(&?fcs (d. 

W. K i m fc. Gene (1990) 91 :217-223; 
&tfT. UetsukU, J. Biol. Chem. (1 
989) 264:5791-5798). 2. 5 kb© H E F 
- 1 arnt-^-iyAyt-^H:, &«£?•© 5 ' 
-*5gC^^5t«j 1 . 5kb(DDNAx |-i^y y*©3 3 
bp. %-4 y b a ytp<D 9 4 3 bp. Rffg" X * V V(DWl® 
©&#© 1 0 bpjb>£>j|£S 0 3 © & 2 . 5 kb© H i n d III - 
E c o R 1 lltjr?^ U'pEF32 1-CAT (D. W. 
Kim?). Gene (1990) 9 1 : 2 1 7 - 2 2 3 ;& 
T. U e t s u k i J. Biol. Chem. (19 
89) 264 :579.1-5798)-fr&9J*)lBLx ^ 
pdKCRK^- (M. Tsuchiya&. Embo 
J. (1987) 6:611-616). K. O'Hara 
Proc. Natl. Acad. Sci. USA Vo 
1. 78, No. 3. 1527-1531. (1981). 
(R. Fukunaga£>. Proc. Natl. Acad. 
Sci. USA Val; 81. 5 086-5090 
( 1 9 8 4 ))£* d- vtf LT. S V 4 0 B&Jfflrn 

X yAyf-^ttt«ilj 3 00 bp©HindIII — E 

c o R I 8r#£E&ftjiTp TE F - 1 
pTEF-UEc oRITfiftL, Klenow*^ 

7 - -fe* 7 7 * .«/ — 4 V L . ^ LTH i n d III 'J y^-Cjg 
;Ofif«i$<l/cpTEF - l'v-^^-DNA 

fr&fcl. 6 kb©H i n d III - Sm a I »rJt £ *) ft Lfc. 
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HCMV-12h-grl£EcoRI C<fc SBifr^rffc U 
K 1 e n o w # 9 / 7 9 7 -r ;u — 4 i^U * LT S 

E&f£f« C iCi^ Hft#!l5 Cfc^TftK Lfc H CM V 
-1 2 h - g r 1 7* 5 X $ KHCMV-1 2 h-g r 1 
( A E 2 ) £ftKLfc. 

r5XUHCMV-12h-gr 1 ( A E 2 ) £ E c o 
R I-CSftL* Kl enow#^7-t'?7^ ;!/— 4 y 
^ L/TH i n d 1 1 1 -fflBftLfc. t h r - 1 C$®£:J- K 
tiDNAEJI**lrt*ft7kbO|ffr*x HEF-1 or 7* 
nt _^--iy A yf-*ffr5ig©l. 6kb Hi 
n d III - S m a I IfrClgLTHEF- 1 2 h - g r 1 

^y-fr-fcf^fcu 5' -S«Clt5 3 8 0 b P ODNA*i 
§ x pTEF-ltt«0**li:i-f*-5fc. HindHI - 
B a mH I Brtf* VfSStts f&©H® 

hH|V«*ta-rt«DNA*ttt8H i 

n d III - BaiHI DNA»)t«P UC-RVh-PMl 
a, pUC-RVh-PMlb. pUC-RVh-PMlc. 
pUC— RVh — PM1 d, p U C-R V h - PM 1 eRtf 

puc-rvii-pmi f (nrnmi ) affile * ^ 

T file 0 7* K HEF-1 2 h-g r 1 © H i n d III 

- P M 1 a , RVh-PMl b, RVh-PMlc, RVh 
-PMId. R V h - P M 1 e . RffR V h - P M 1 f £ # 
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tz, a, RVh-PMlb. R 

Vh-PMl c , RVh-PMl e^ &CFRVh~PMl f. 

iifetrcHEF-PMh-gritt. ztiznnmtit t h P M 

- l ffifcHg v®«k->>- 3 y r a j . r bj , r CJ . 
r dj, r e j fttf r f j % &tfcv»>xPM- iffi#H$ 
Vta«$3-rt«DNA*ff S, 

Lfi^^H-HEF-l 2 k-g k^f^g^Sfcii), 

3. OkbOP v u I— H i ndlll |fr$HEF-l 2 h — 
g r 1 b®*)&L. % LTHJSi#f 5 C^^tffgLfcH CM 
V - * - HCMV-1 2k-gk4»&0»7. 

7 kb© Pvul-HindHI IlitClg ITH E F - 1 2 
k - g k HfiJSS^^^ - HEF-1 2 h - g 7 1 

©JS^i^mtCs Hi ndlll -BamHI SrJt £ LXftft 
t3HEF-l 2k-gkt0L 8 VS&$£ 3 — Fti DN 
AttffiO L g VHS$ 3 - K"f S DNAiggC^ffitS 3 
§3. «*x r^U'HEF-PMh-grll^ 
HEF-1 2 h-g r 1 (H8) OEF 1 amt-^-g 
«(PvuI-HindIII KiOHCMV-pmh 
-grlOHCHVr n (Pvul— Hind 

III BrJt) £ES&**C: <!:£«*; *)ttgLfc*>©T-&5. 

ndlll - BamHID N A»rJi£ pUC-RVl-PMl 
a&tfpUC-RVl-PMl b (HJt0* 7 ) ^ ^ *J t& U 
•£LTHEF-12k-gk0HindIII - BamHlSP 
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ffiCf¥AL> *-R V 1 - P M 1 a RffR 

V 1-PM1 b£#fc. JS5^^-RV 1 - PM1 aRtf 
RV1-PM1 b , 3£tfC H EF-PM, - g k «*tt-?*l 

HfHtft hL«V0«r aj ROfrb jN Mtfc^xPM 

-1 LgVaiS«3-rt5DNA*ft«. 7*7 
XSFHBF-PMk - gkli, HEF-12k-gk (W 
9 ) © E F 1 irrnt-^-S8 (PvuI-HindHI 
8rfr) C«k*)HCMV-pmk a-gkOHCMV/ot- 
(PvuI-HindHI ifr) 

/\ cafes nfcyt '■'°7r^-^^7H 

t <j h t r Vjti?*Wl^^^»-Oft» (fell OALtf^l 
1 1 ) 

S V 4 0jJJB/n*-^-fr6iyAyf-fiJ|I*ftJt 
5/c»v7*vX$KpSV2-dhfr(S. Sub ram 
a n i &i M o 1 . Cell. Biol. (1981)1: 
8 5 4 - 8 6 4 ) ( AT C C 3 3 6 9 4 ) £ S p h I fi.tfP 
v u 1 1 T tg-ffc Klenow*V>5-**e7-f^-'fy 

* S52fe IT P SV2-dhf r-AE^#fc 
(S10). HCMV/nt-^-, HH V®&£ 3 - F'-f 
-SDNA&CKt h r — I Ctf#£3- Kf * DNA^tff 
Sj!«j3. 7kb©E c o R I Bffr4s E c o R I C«k*a*» 
{|;CJ;gHCMV-PMh-grl<i>M9ffiLfc. £©»r 
Ec oRI-ffiftpSV2-dkf r-AECifil/ 
TDHFR-AE-PMh-g r 
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HEF-1 (rrot-^— jy/\^-$ffl^5H«^ 
5^^^-c|^THK©<^^-*ft8Lfc (Ml l£# 
Mfflii) . H CM V - 1 2 h - g r 1 £**t3ft3 . 7 
kbOEcoRIHifr^ E c o R I -flHfcp S V 2 - d h f 
r-AEiigLTDHFR-AE-1 2 h - g r 1 
DHFE-AE-12h-grl*0dhfr E?!fC& < B 
a m H I S8ft£s B a m H I K 1 e n o w 

fc. d h f r c D N A£#*r-f 5ft4 kb© P v u I -B a 
mH I»rJT-£c:©fcfl»;*ttfcDHFR-AE-l 2 h-g r 
1 *>S>«J9 IB -5- Hlft^ 1 2 CdS^tttSLfcR V h 
-PM1 f-4i>^0jij3kb0Pvu I - BamH IlifrK 
itSLTDHFR-AE-RVh-PM 1 f £&tz. 

_hte©as$nfcr 7 x $ r umm* b p m- 

1 8tfc©»ii©fc&K£fflr * 3 5. 
Ifffiffl 1 1 . gfcfib hPM-l»*(Pi*<P;<-i;,y 

hPM-1 ffifc© L«&tf H 131*16^^5 #H E 
F- 1 ar-<**-£JLJL§.*RCHi*»K«Bifc ( c o - t r 
a n s f e c t ) Lfc. mmttmt LT+^vPM-l ffift 
0L®&tfHS££St5£HEF-l g^^-fe COS 
ttB£HI*$flri£JftL*:. 3Bt, ^®e&$ftfcC_0_S*S 
n*t&®ttifi£*». ^LTELI SACiO (1) ±t»* 
CSfttik H gGfi#OlC5^tx fttf (2) I L- 
6 R£*£&tS*© I g G©lfe*COV^T*«f Lfc. 
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v-rfrZ tS E L I S AC«k 9% kHL-6R 

Mst f- i l - 6 ots^* ia#-r 5SFfit*oj£^i3^^rtt 

SUlJfcfc h PM- 1 L8£&£-f 3 2 110^^^- 
©-# (RV1-PM1 aXttRVl-PMlb) J 
^PM-lfiiftHg^lgltl^^^- (HCMV-PMh 
-g r 1 ) c£9_C^telS£|im$S«£8l:r* 

mmzftifco nmzzit. +^pm-i^lsro!h 

S^fgStf SS-'** (HCMV-PMka-gk&^H 
CMV-PMh-gr 1) £ <fc *> If J#Jg®£&Lfc. 

0 C_OS_fEII|g±it£J8^3T-*-B:. tHL-6R^0 

®/\'—>" 3 y r a j *<* / 7 P M- 1 Sift L mt m%-?*> 5 

©a-s?« y r b j ttfc h I L - 6 R^©*§ 
U&LXfrifZ. ZtlbQlfe&frb. FR3*0ffiI7 10 
7i-^?7->' (CAMP.AHTH - 1 H©fca&C!£ti&$ 
ftfc t h RE I *C#?£-f 3 ) n •> y (35 fj b h R E 

1 Rff^sxPM- li#4>f:#at5) ^.o*flstt««» 

t f p m — i m#Hg via*©a* <b*-9. 3 vi 
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mum* h pm - i K*Hti<z)ii^t5 6ss©^^^- 

01^3 (RVh-PMl a, RVh-PMlb. RVh-P 
M 1 c . RVh-PMld. RVh-PMl eXURVh- 
PM 1 f ) RtfUtiSJKb h PM - 1R#LI(DA-J? 9 y 
raj *B«t* (RVl-PMla) C <fc 0 C 0 

i»BtB*Wlc*t«:4i:«):*)s R»*b h PM - l 

I. 

K#H«VlS*06ll»OA-s?, |8IB§£s 
*^ 7 PM- 1 jftfl^a&tf H«£fS£-r *~ (H 

EF-PMk-gkRtfHEF — PMh — g r 1) C^t 
*>P?B«®«£8lLfc, *«»©C_0_S|BB±»'*ffl^/£ : f « 
f-^-A<*tic?»CJ;ftlfs t F I L-6 R^olg^K: 
o^tOifC^^T, Ht§$k F PM - 1 fitfrLUOA- 
>* a V r a j &tf gflliR t |* P M — 1 S*Hg0A- * 9 y 
r f j tt> + 5PM - 1 ffifc LglRtf H«g<!:|5j^-?&-3 fc. 

CO 1 ? BT-*-*»tt***fc*U *^ 7 P M- 1 tf£#&. 
tfgfcfcfc h PM- lf(t#*C_0_saB±?«^€»«»*LT 

ruTOAiffl^TMLfc. -ra*>s. c_o_s a b*»%» 

O^fife*10 0kd*y h;f-7jKfl-i£i§gS (Ami con) 

(AffiGel Protein A MAPSII+v 
B i o R a d ) £ffl^T»§3Lfc. Stt**ltf* ttft<*tt£ 

5 -/ K#»; * A©Jg^«««-e«fe»L. tl.TftCS'C? 
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y -tv \ V — 9 — (Centr i coa 10, Ami co 

9 y r a j iilfcJ&k h Hgvg[«©A*-j; s y r a j . 
fbj, r CJ> r dj , r e j Xtt r f j ^^^jKSiiei 
&k h p M — l ffiftoffll^ftfciryr^©*^^*:. 

L II © Taj A— *>* a y + H g O r f j ;\'- s? * * & 
CSg(Z)l^t h P M- 1 StftT-fc fc. £©&©«:. * 
> 7 PM - lfii#i-H«K:t h I L — 6 RC^tS (01 

ML-6^kHL-6 RCje^-rS0*E#r5 (01 

4 ) . 

S«*k hPM-lffifcL«RtfH«©V^8 (E5l*f - : 

5 4&ff 5 5)© U - /-EH* a ~ K"*** D N AE?flrt© 
OMy«8tit«fc», ?a«3-ft«cDNA* 
PCRr5-f?-«JI^T»^D-ay^Lfc.' LigRff H 
iOfgS's^^-RV 1-PM1 a fttf R V h-PMl f * 
C 0 S XBCH^glCi Ifc. 4 8^S«v ^RNA^g 
SI (Ch i r gwi Biochemistry (i 
979) 18 : 5294-5299) s *l/T-r$Xffi#V 

cDNA^0fc6C5M©iRNA«)8l>fc. 3 1S© 
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PCR7 , 7<f^-£gitU*LT£j£l<rt:. LEV-PI 

: 6 0 ) Rtf H E V - P 1 (E?9#t : 5 8 ) 
&Z7'v H Z K*-ffi?9Rtf B amH Iglifi^^tL, * L 
T * *l-?*L L H 8© Vft«0fc «> 0^^7*7 .4 v - £ 

HEV-P 2 (E^^-t : 5 9 ) ttH 1 n d III S5&fttf 
AT GBBferi K y©|J|©K o z a kaxt y -9- * 

*L?L«Rtf H0©Via«©fci!>0&;£7 , 7'f v-£ 
LT(£fflLfc. 100Hf-3OPCR5Blltt2 0iH T 
ris-HCl (pH8. 8). 10 «« KC1, 10 nW 
( N H , ) z S 0 4 . 2nM M g S 0 4 , 0. 1% Tri 
ton X-100.0. UglSBSA, 250//M d 
NTP. 2. Su©Vent DNA#'J/7-k' (Bio, 
Labs, U. K. ) N 5 0 %©-* c DN A-^RRSJ&iljM 

C 1 0 0 pmo 1 e -r-OQmjjf ? J 7 4 

■7-^#WL^o *PCRfa-yii50|i 1 ©tttdlTa^ 
*LT9 4 tCITl. 5 #HI©Jft3D®Stt'©&K 9 4tCT 
1 #IBU 5 0 1C CT 1 7 2 *C £T 1 #IS1©-* 4 * JU 

SIS* 3 0 Bfr^. ^LTftC7 ZXiZX 1 0 #I8N ^4* 
^ - h L tZo L«! Vfli££#*-f 5 4 0 8 bp© P C R£$$| 
&CFH«Vffl«*^*-r* 4 4 4 bp© P C Rftjftft*. 2. 

0 XfiBjSL7*n-xyjl/*ffl^T«JHL, HTBamH 

1 R H i ndlll C ,fc *) ffi ft L . * L T p U C 1 9 ^ ? ? 
-C*^n-iy^U ^JlftlpUC-RV l-PMl 
a-3RffpUC-RVh-PMl f - 3 £ f# rt: . 
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mtitmt hPM - 1 fit* LS&tf HfR© Vf«CD N AE 
ttt-SCti^^^CS-,/; (E^HS-f : 5 4 Rtf 5 5 * 

#i©c<b) . im v mm ft 0 

(mRNA©fcl 0%) i)<, HgVfSfl©^ 
<&©aJffittS^K-C«ffl $ ft« (mRNA©&9 0%) . £ 
©M&«*7*? 4 •> y^^Sttfiltt h P M - 1 jftfc©ffi 
*©§&££*>*: h Lfc. va«0S|5xr7O^«I 

Lfc. HtSV^«HO^T> ^^7*7 4 v-NEW-SPl 
(E59if : 6 1) Jttftjr7-(v-NEW-SP2 (E 
?5#^6 2 ) Z&mLtCo C©r 7 W v-ttD N AE^IJT G 
G GTG A G A£D N AE?!lT G G GTT CGCK 
mfLZ. PCRgj50*#ttcDNA©^D-ii/^C-?^ 
TfjflfBLfcjI^ T!3b^fc^\ SfMD N A It 5 Ong© p U C - 
RVh-PMl f - 3 T * *K <eLT7*74v-«HEV- 
P2ctNEW-SP2x XttHEF-PliNEW-SPl 

2 ffi© P C RKlSfr&© P CR4«|J« 2 KfiBj&T* n 
-**r;i/£M<r*T*tgLx * IT P C R3tS££C#OTf£ 
fflL/c» 0. 5 u g©m-P C R£jS«3*#W-f * 9 8 a 1 
0PCR5J5fe&tF5a-y KDV e n t DNA#9>7 
-f$9 4tCT2»BI> 5 0 TC CT 2 tfH&tf 7 2 TC CT 
5 #19 4 y+A^-hL. * LT&£ 1 OOpmo 1 e 3* 
©HEV-P 17 , 7'C7-RtFHEV-P2r7'f7-?!ll] 
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P CR^*-r« 3 0 a 1 ©fitMlTfil^ *LT94 
•CKTl#I3k 5 0 t CT 1 ^-la&Cf 7 2 "C CT 1 #H© 2 

5 * */© p c r cfrtt. *LT&c7 2 , cK:-ti o %ffl 

F P M — 1 ffi#L« ViS^*©:^ 
HX-Ft-ilSiPCRy^v-REI-SP 1 (£ 

:63)RtfREI-SP2 (ge?!l#^ : 6 4 ) 
V^Tft^Lfc. g^r? -f -7-ttD N Affile A G GTA 
AGG4 DNAS58CAG G A A AGG(I$^, PIP 
CR4JS«5. t Sfr^Lgi V$8£-?^T© 4 0 8b P ©DN 
ABrfrRCFH® VfS«K:o^T© 4 4 4 bp© D N AgJrtt£ 2 . 
0 %&«£7*'n-xy;i,£jg^TfSSgL. H i ndlll & 

B a mH I 1Z £ *) ^ LtE^lftfCfcftp U C 1 

9Ct7'^ti-iy^UpUC-RV 1-PM1 a - 4 R 
tfpUC-RVh-RMl i - 4£&tz. 

RVh-PMl f0H i ndlll - B a mH I ffifr^ p 
UC-RVh-PMl f-4©H i n dill -BamHllI 
«£E§ RVh-PMl f - 4 
Sfc&fc hPM-iKfrLfiVi«aoi«D ft 
fc/\'-i; s V r a j ©BE?!l£ge?!i#-^ 5 7CiLs HfilfiJit 
h PM- 1 fafcHg V*g#©-r y F n y&&£ 3 ftfc a-** 
g :/ r f j ©ffi?d£ 5 6 ^it. 

^jfeffl 1 3 . gatftfc hAUK12-20MftL8(V^SI 
£ J - K-f 5 DNACttS 

&t&j£k h AUK 1 2 - 2 0}a#Lg VSi$3 - K*T <5 
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D N A©ftf5©Xg£0 1 6C*-r. 8SiS5t htftftL 
gVTOn- K^Silfc? tt. *5flig?£H i n d II r Rtf 
B a m H I §Pft£ffi^Tp UC 1 9*<;7*-Cifi»&£*lT 
1^5. 8 ffl© P C R/7 4 ( A~H ) 9 1 © 

PCRC<fc*K V^««a- K-T Sififc^f* 4 -30fg8£# 
ttTiiH 7*7 4 p U C 1 9 £ * 

— ±0 D NAEJJiffilft^^^. C&tfD 
l£ N C D RHaCitfc^Bfll*** 5 4 0 

- 6 0 bp©7*7 4 v-7?2b5. 7*7 4 ^ — E . FRtfGWu 

4 v-B . Cftff D.© 5 ' « 1 5 ~2 0 bpOD 
N AE^ifflitt^^F*^' 4 ffl©£§ 1 P C R«. **l-?*l7* 
B £ F % C£Gs RffD iHfcM^S. P 
CR4*»A-BttFRU3-FU B-FttCDR 1 £ 
FR2*3-Kti. A-ESrtf-0 3' « £ B - F tt © 5 ' 
|U15~20 bpfifitttift^C^ fcC- £tt&§rJn£ 
Z tWmtKZ. m&tZ. B-FSrfrtt* CDR 
2ROtFR3*a-K1"*C-GBffrt<»«*tt*»^. * 
LT. C-GWf«rtt$ 6Cx CDR3iFR4$3-Ft5 

D-H»rK-£*>ffi»fe£8-3. ;Htin^48©ifr»v 

4 o©»rfr©iII§5lS£fT^fc8:s r^-fv-ARU 
H£JlJjLS^£<fc>K iEL< 4 o©Kfr*<atS L it *> 
£©£ 2 ©P C RKck oTitiSLT < *. Z * LXto btliz 
% 2 © P C R£)jg$!l£. 3 O ©f£ffi $<lfcCDR?fL/x H 
i n d III &tf B a mH I 0?8tt&> pUC19-<^-C 



WO»Z/iy75» 



PCI/JI*y2/0U544 



87 

* ££H#tt£tt. Mfii ttlilfi t h p M- 1 ffiftL 
gViJ«A-i; g y r a j £ n - K "f S D N A *< 7* y * \ y 
P U C 1 9 Cjf AS tlT^S 7* 7^H'pUC-RV1-P 
M 1 a - 4 *JBHfc. 



ft* 7". -5 4 v- 




mr*7*7 -i — 


E?83 




A. REVERSE 


83 


E. 1220 — Lib 


66 




B. 1220-Ll 


65 


F. 1220-L2b 


68 




C 1220-L2 


67 


G. 1220 -L3b 


70 




D. 1220-L3 


69 


B. UNIVERSAL 


82 




C DR^Hfljffl^r^ "7 


- 1 2 2 0 -Ll, 


1 2 2 


0 



- L 2 Rff 1 2 2 0 - L 3 COUT fcU 8MR*£#frl2 
1 0 0 v 1 To© P C R 2 0 «M Tris-HC 



1 (pH8. 8), 1 OnM KC1, 10«N (NHO^O,, 

2 iH MgSO, , 0. 1% Triton X - 1 0 0 . 

0. UgfiBSA, 2 5 0 /tm dNTP. 5 u © V e n 
t DNA*iJ/7-t'(BioLab». U . K . ). 5 
OngOpUC — RV1— PM1 a — 4 DNA, ^ LT# 1 
0 0 p m o 1 e s ©iffl;fr&ff 7*7 ^-?^fLfc, £ 
PCR^ A -7*tt5 0//l ©tfcrflT'g^. * LT 9 4 TC C T 

1. 5 #!3©g|IJ©gft0& x 9 4tCTl*H, SOtC 
T 1 tffcl&tf 7 2 t KIT 1 &Til®&fc$ 3 Of O *fr l\ 
^LtftC? 2 t CT 1 0 y+A^— f L/c 0 

$r fc £ ffi ft 
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252 bp(A-E). 96bp(B-F), 1 3 0 bp ( C - 
G ) ftff 1 2 3 bp ( D - H ) ©£P C R£j£El£ 2 . 0%© 
ttH£7 # d — X ( F M C . Bio. Products, U 

sa) rntzm^-anmLtzo txt>*>. #dnabtM-*^ 

3r-f37**ti-xK-£gj$R$*LT6 5 t KIT 5 #ISiSI& 
* LTd*l£E$a© 2«W EDTAR^ 2 0 0 «N 
NaCltttt«2 0iH Tris-HCl (pH7. 5) 

ItSiL. *LTDN ASrfrfcx*/ -;i/fct«££ 0 @JRL. 
*LTlmH E DT A£<£#tZ 1 OiM Tris-HCI 
( P H7. 5 ) zmmL, * LX P C RatSKJSCfc^TffiM 

0. 2 *t g ©&& I © P C R£«f!jRtf 5 -y f- 
©Vent DNAif 'J^7-fe'^tftS9 8 // 1©PC 
R£&$£ 9 4 *C IZX 2 #ISU 5 0 t Ct 2 ^KRtf 7 2 t 
CT5*I8I^**'<-H's 3£5££*T * 

#1 OOpmo 1 efflA (REVERSE) Rtf H ( U 
NIVERSAL) v-*fln*.Tfil£fc* 1 0 0 ^ I 

:^l?50p 1 Ir*. -eUT 9 4 "C £ 

Tl#ISk 5 0tCTl#Hiff7 2XCTl#BORa»« 
3 0 * <f 0 /I'ff^s * LT&£ 7 2tCTl 0 #0 4 ^ * * 
^ - h L /c 0 

-7^ / * n - + ^Si#A UK1 2-2 0 O Lfllffl C D 
R#$tI;**lfcL*Vffl**3- K-T* DNA*tft« 5 
5 8bp©m2 P C ROilli 2 . 0 X tt»j&7 # n -* fr* 
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*£JB^T*t3S L> <£ LT B a m H I & tf H i ndlll C J; 

E?!J£ftEgL. pUC-RV l -122fla«ffc, ft t>*i 
fcLgV®«07 5 / &£8[Rtf* - KtS* * f*- 
* K£?0£E?!l£ 7 1 (Z^t. 

2 - 2 OffifrLftVft**^** H i n d III -BamH 
I DNAffiit $±IS7 , 7?. HpUC-RVi -1220a 
^^OHiU L«36S-<^ *-H E F - 1 2 * - g k OH 
i n d I II - BamHia&ffiCJ¥AU jf ftft b A U K 1 
2-2 Ofit*L« Vft*A-S?« y a ©IS^^^ 
R V L - 1 2 2 0 a * ft fc . 
^SEW 1 4 . gftftb FAUK12-2Offi:ttL80%5[ 

C 0 SMB-gg) — gtt (transient) ftg 
Sftfifct FAUK12-20R#LS*%?lt5^^" 
RV L - 1 2 2 0 a&tf*> 7 12-2 0giftH«*l61t 
5^^-, HEF-12h-grl (Hit 01 5 ) Ci'OC 

0 S fcft* SdiC^tK 5ft A b hAUK 

1 2-2 Ola#L«A'-v; 9 y r a j ©SfflifcfT fc. *« 
t>5x COSttlgg^lXlO 7 ffl/nlC«Scfc UP ho s 
phate-buffered saline (PBS) IZ 

mmi. zommmmxio . 8-icdna kc 

•5^T10h) i£!KJt/;, Gene Pul sar 
(BioRad)$ffltU, 9 0 0 ** /I/ h ( V ) N 25?^ 
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MSiwT 1 0 #!S©@&ffllS0&. I^MiSl'-i'a 

yl,fc*81iS£. 10%©$ fJ&ilJfiltff (r-^o^'i y*^) 
€fft5DMEM«| (GI BCO) 2 0 nUZMZ-fco 7 
2i#IS©4 y**^-^a :✓©&. fc#±it£g«K 

eg&fegfllfrfe (EL I SA) CJcgb HSSfitfr©gg 
1-^X7^ h Sttfc C 0 Sfc!ll!&©i§£±?ft£E L I S 

A ££9 MELT. 7i#^4I5*it^5 c: i^Hlg 

I gG (Who l e molecule) (Sigma) IZ 
cfcflzi — bLiz, 7 n ? Ltz&. COSiliS^&OlliJ: 
if * SPif&JR L Z L T # fJ x £ Jn fc o 

X7 r f—H k h I g G ( r ^ft^tfU S i 

g m a ) £fln;Lfc. -f y a 

TJtlSthl gG (S i gma) £J8^fc. 

bm-6 R^©gr£fiE&ttfa-r 3fcft©§mfega!ig 

(ELISA) 

HXX7i^ h tSiVtz C 0 S$Mafr &©±*t ; £ E L I S 
AC«t:?)aS£^T. 41Snfck HHfitftj^falK I L — 6 R 
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*fehIL-6R(SR344)*7 , U-h Kim**:. 

* Lt &r h x.n,ztox.fco <<v*a.*< 

—>s *&#&&©&> t;p* >; *x7r *--fe**£^**'!n; 
-tM §gh x*cai;t fc. 4 y * * 3 

JS£#jLL> * LT 4 0 5 nee £ S &3fc&£iJ8£ L » 

C ©£££0 1 7 IZ*t. SltJflc t |«AUK1 2-2 
ftLg/'f-^s y f aji4>7l2-20 IfittHgiOlffl* 

£*c<fc*fc hftftflc.tt* 5 1 2 - 2 O^tlUCk 
h I L - 6 Rcttf *8^*§£fg£*L. * y7*;u©?&f5& 
4 0 5 aniz&if ZVLftm&BHtl,, *v7iv*vc I 
L - 6 R Kft-f *ITI^5 d £i)<n&Ztltz. $. 

tz. Z © t±. h A U K 1 2-2 0 JJtft L$0 A 

-♦>-g y r a j / vAUK 1 2 - 2 0 L $ £ ^ & C 

gfifcffl 1 5 . fch»7^Ji/-7I (HSGI) jyty» 

xBWta^feiMb n 2-2 o Kim 

nmw 1 3n^LitijmtnmizLz, auk i 2 - 2 0 

Xl?i*FRiUtt5S«JStH, 8425 .( K e t 
tleborough£> Protein Enginee 
r i n g , _4_. 773-783. 1 9 9 1 ) {:^ffiLt. J 
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1\ SfcflU h V„ a 4 2 5 (±§2*8*4^ F i g 3 ) £n 
-Kt«H 1 ndlll - BamHI D N A8f#£ 7* 7 X $ 
FHCMV-RV..- 4 2 5 -r lfrfeflUllBL, pUCl 
9 * -0 H i n d III -B a mH 1 fffiCf n-i 
y^L. pUC-RV, - 4 2 5 a?#fc, Ctl^HSDN 
AiLTtlLfc. PCR{:M^58i0rH"7- (Al 
-HI) 7 , 74v-i220-Hl8\ CDR 

1 ©^ffifctf T hr-2-8fr&Ser-28 OgE^ge&t 
Sfccyif-ryL* r^O-l 2 2 0-H3ttCDR3© 



S e r - 


9 4*»6Arg-9 4-*»©£ 








-12 2 0-Hl 


, 1 2 


2 0- 


H 2 12 2 0 


- H 3 tt. 


^Jl**! 8 Mm$£#fc 1 2 % 


# U 7 ^ V *7 $ 






















Al. REVERSE 


83 


El. 1220-Hlb 




73 


Bl. 1220-Hl 


72 


Fl. 1220 -H2b 




75 


CI. 1220-H2 


74 


CI. 1220-H3b 




77 


Dl. 1220-H3 


76 


HI. UNIVERSAL 




82 


P CRfl)^#tt 


. jfiDNAiLTpUC- 


R V, 


-42 



5a£t£J8L. H &g C D R ^ffiffl 7* 7 4 v - t L T±I2© & 
©£f£JB LfcJ8t#ttHSfefl!l 1 3 IZ&mLit® tmbUlbi £o 
AUEK BliFU CI 4G K JffD 1 iH 1 
7 4 ^-*f£JS^TSi 1 P C R SIS* If 1 8 6 

bp ( A 1 - E 1 ) , 7 5 bp ( B 1 - F 1 ) . 173 bp (CI 
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- G 1 ) &tf 1 0 5 bp ( D 1 - H 1 ) 0&3S 1 P C R 
£2. 0 %©te»,&T*'n-;*y/bK:T?tS5C. &©|§2 P 

Ctt^s *0. 2 a g ©±iam 1 P C R4JSft'*ffl.V»T* 2 
P C R ( P C R3*§RJS£#£0 £*TtV vnAUK 1 2 
-2 O0L#©H®V$:gCDR#f£ffi£*i*:fc: hH8V$$ 
Z^tZ 4 9 5 bp©P CR£j£&£&. Z*l%2. 0 %te 
a*7#D-^y>$J|i^li}|5L/c ( * LT B a m H I & 
H i n d III C«fc $JSfliffc % ^^fcBamH I - H i n 
d III Bifr^pUCl r^D-^y^l,, fi 

*EM*itBLT > pUC-RV, -1220a£$fc o 

SlffiRt h A U K 1 2 - 2 OffiftHfg Vfg«£ 
a- r*-* DN AEft£|||&*<fct&J!L ^r^OOMS 

h P M — l ffift ©ftjfc If fcRHttt^rs-fS/y 
ASSISE* RNBtt#*s. ;:©E?!l£ p c r&(z 

<fc *? SAB'S?? -f7-iLT % SGI-SP 

1 <E*I#*9 7) RCfSG I - SP2 (E?!l#^9 8 ) * 
^iRLfc. CO/Hv-li, DNAE51AAG GTG 
AGC^DNAEJJAAA GTC AGCK^jlS, PC 

RRl6fl>*tttts WEfcttiBftCfr^ »SDNAtt5 0 
ng©pUC-RV„ - 1 2 2 0 aTfcO> *U7"H-v- 
&SG I - SP 1 t UN. I VERSA L (E59#-f 8 2). 
£ fc tt S G I - S P 2 i R E V E R S E- 8 3)© 
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2ffl0P C RSlSfr &0P CR4M$ 2 %&ffi£7;&*n 
-xy**Jfl^Ttt«Ls ^ L/TP C RlggECiH^Tft 
ffiLfc.S-O. 2/fg0ilPCR4«||&ff5u0Ven 
t DN A* U > 7--fe*S#=fr"f * 9 8 ^ 1 0 P C 
£ 9 4 t CT 2 5 0 t CT 2 #131. Rtf 7 2 t Ct 5 

y + ^ h l&mKB£ft-,iz. ^LtftC 1 0 0 
pmo 1 ef-3fl)UN I VE R S AL&?R E V E R S 
7-fv-*Jn^L % 5 0 n I OlEJltT** -5 fc&x 9 4tCt 
5 OtCT 1^B*LT7 2tCT 1^130^2 P 
C R £ 3 0 -9- >f ^ ^ff * LT&C 7 2XIZX 1 0 #13 4 
y+i^— Hfc, S2 PCRti&n^ 4 9 5 bpffiDNA 
Kfr*2. 0%«»*T#n-*y;p£M^TftSSL> Hi 
n d III RtfB a m H I C«k OffiflSL, P UC 1 9^ 

UC-RVk -1220a-2$ifc. 

fc^T. S«figt UUK12-20 fft#HtgVt|«^3 
-Kf5DNA$fftSHi Ddlll -BamHI D i\ T 
ABrJt^Jiiap UC-RVh -1220a-2«kO«0*)iBt. 
HSfgSI^* *-H EF-12h-gr lOHi ndlll - 
BamHI SffiClAL, SflUfct hAUK12-20ffift 
H ® © A- s ^ a 0 ? * - T & -5 R V „ -1 2 2 0 

a 

Sft*fck h AUK 1 2 - 2 0 fiifcHg V«*0ft 
3 y ( b ~ d ) - KT * DNA^Mt5fc»i: 2 *B© 
ggggtf&P C Rr? 4 v-$£j£Lfco £P C RKiSttM 
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r b j * D - K1" 5 D N ACbW&Otztb^ 21®$1 PCR 
C#HT* UN I VERSAL/?^- (IS?!J$-f- 8 2 ) 
&tf£Hg§&7 , 7 4 v- l 2 2 0 H -m 1 a (E?fl#-^- 7 8). 
255^8:. REVERSED? Wv- (ffiBI#-f 8 3 ) t £ 
^mUr 7 -f 7- 1 2 2 0 H-mlb (E^l#^7 9 ) ©* 
PCR7 , 7-fv- N Cg$?g DNAilTOp U C — R V H 
- 1 2 2 0 a*m^, *ilf*l2 0 2 bp&tf 3 2 3 bp©H 
1 P C R£j£!&l£ 2. 0 %(&ifc*7#n-*y;i/£!(,>T?f 
filfa©RJS&tt<i:Pi&fcMI 2 P C R (PCRSMSI& 
££tf ) £fr«^> 4 9 5 bp©£jjRfg a y r b j ) ^ 

# . :<l*H 1 ndJII - BamHICiOlftU * L 
Ts pUCl y^a-iy^L, pUC-R 
V„ - 1 2 2 0 b Z&it. 

SiCLTv v 4 -7-1220H-m2a (E 

?0#"t 8 0). 1220H-m2b (Eft*-? 8 1 ) RZf Z 
®£.WL%l*mW? UC-RVh -1220a*JflV>TPCR 
&flcfe (A-i>*a y r c j Kf <5 DNA) H i 

ndlll S^BamH ItiftLv pUCI 9«n*H-®H 

1 n d I II -BamHI SH$E#A LX pUC-RV, - 1 

2 2 0 c$jf/:, $ <t>Ks Smr? ^- 1 2 2 0 H- 
m 1 a (E?!I#^ 78). 1220H-mlb 7 
9 ) RZfmmt LTOp UC-RV, -1 2 20 c£ffll^T 
P C R£#«!J (A-.>'a V d ) CI*l£H i n d III & 
tfBamHIT'ftiftLTpUCl 9^^^-0H i ndlll 
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-B a mH I At 3 C t HC <fc *)pUC-RV„ -1 

2 2 0 d £&fc 0 

# 7* 5 * $ KpUC-RV„ -1 220 b+Ca-F 
£*lT^-5©g«tffc f- ffi#H« VfI«A-->- 3 y r b j 0 

8 4CiL> pUC-RVh -1 220d«C3-K$ 

*it^*llf*J«k FH«vgiiA-i; 3 y r d j 07?;1 

fcl^T. SttlJfck h A U K 1 2-2 0 JRftH «©#A-S? 

3 yoffcii-^^-SffiiS-f Sfcfec. SfllJRt fa uk l 

2-2 OfiiftHSVfgia-FtSDNAittH i nd 
III -B a mH I »rfr£ p UC-RV, - 1 2 2 0 b, pU 
C-RV, -1220c. R& p UC-RVh - 1 2 2 0 d 
£9 31*) JUL. Hi|gS^^^-HE F-12h-grl® 
H i n d III -BamH I S&ffiCl?ALT> 3 y© 

M^^^-RVh - 1 2 2 0 b, RV H -122 0 c>& 

R V H -1220 d iznzn&ito 

mmmi s . manst H2 -2 oigftiDi^A-^ 

y<P%3Bftfffr»f 
S»JSSt f- 1 2-2 Ofii#H«$368t«4li0'<^^ 
(RV, - 1 2 2 0 a, RV, - 1 2 2 0 b, RV„ 
-1220c. SfcttRV, - 1 2 2 0 d ) If t h 
A U K 1 2 - 2 0»ttL***Sf**<**-R V L - 1 2 
2 0 aC«fc!)CO S*ffl|g£EI«®£8|-f « ^ tlZ&*)^ M 
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»J*t> 1 2 - 2 OffifrHffiVfctt© 4 ««©/<- $/' 3 y£ 
S^fifiLfco Jt&0;fc«K C 0 SHI®**;' 7 1 2 - 2 0 ffifc 
LM&tf H«*aSj***K* (HEF-1 2 h-g 7 
lRtfHEF-1 2 k - g k) KJ; ->T*>HlfJBing«l,fc. 
k h I L - 6 R ^©)£&£Ol,%T<Z>a!£C&^T\ WltJ$ t 
h AUK 1 2 - 2 OfiiftLgiSilct h AUK 1 2-20 
iSftHg0A'-i7 3 y r b j % OttHfS$ k h AUK 1 
2-2 Ofi#LgiS«s!ck FAUK1 2-2 ORftHfiffl 
a-s; 3 y r d j i0ffl*^tC<t §g||£l: h 1 2 - 2 0 
fitftfcU 4^7 1 2 - 2'0!S*4M©!S£»tt£jKLfc. 
C *l <<>©*§££ EI 1 8&tfHl 9^^t. 

2 2 0 HffiftHfgatfc*©«*g 

v^**/ 9 o-t^fliAUK 12-2 0©H«V{H8 
iliftHttOR^t hffifttis 9 V t* 9 ¥ — 9 — n L 
e e d s" (DfttCJ;0 % HAXti,A: ( J. Immun 
ology 139. 2496-2501. 1987. SL 
Ejg#&3fcB cell hybridoma 21/28 
Sffift. it£?EJ!ltt F i g . 4. 5Cx 

EWttr i g . 6 . nmm t f s i e 1 2 2 0 hm 

ftH8 V$8©git£, HAXffiftCF Ra«i7-)^t; 
? n-^RfrAU K 1 2 - 2 0 © Hfc' VSSS® CDR*i 

v^^qe/;?D-t ;i/fft#: A UK1 2-20OH|VS« 
©CD Ri'tVmm^. th 1 e 1 2 2 0 H JftftH & V ?I£ 



Hr fc t & is 
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114 3 9 b P 0s 1 e 1 2 2 0 H H g[ V 3 - h"f 
-5 DNA$#* 2 1 bp0S£S&&£*r-rS 9 0-9 4b P ©^ 
$-©6*©* , ;3 f 5l*l';f-f-K (s 1 e 1 2 2 0 h 1 ~ 6 ; 
*tl*tl. E?9#f-8 6-9 1 ) TRftlfc. * '/ ^ 

5? * I'** K©&ftCJfcfc9 % 2&«it0&££*T>S:^> 81 

£ x 3 p yogs 3 CJh.fe>©*'J3-^i?u^ 
* F0«2H«&^ 2 *8£$D N A©£j&£T'©i§g£M 
2 0 Cat?. 

P C RtttB^tH 2 0 C^-fRJ5S«fT^ . T«*>5 6* 
©•&&* yJ3t^U*f-F*H — PC R£j6**-7*ClD*.* 

$ 1 © P c R£j££fr3. d*ie«fc*K-2-3©*«;:r5i*u 
*f roTi-'jy^Mtfr^i^^ $£>£^ 4-? 

2 ) &tf B (E5H#-f-9 3) Stt*.* m20PCR5££fT 

^cit, iEL< rf5t^i^*^r©*** 

d &4<-CS 5. ft 6 ft HS5L> B a m H I 

RtfH i n d III C«k»)ifl:«x P UC 1 9*<?*-C1f7' 

MftfaCtt. 100 mM Tris-HCl ( P H8 . - 3 ) . 
5 0 bM KC1. 0. 1 mM d A T P , 0. 1 bM d.GTP, 
0. 1 mM dCTP. 0 . 1 bH d T T P , 1. 5 mM Mg 
Cl 2 &tf 2 . 5uODNA*'J>7-k'Anip 1 iTaq 
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(Perkin Elmer Ce t us) 
2 * V±=f- K 5 p m o 1 e $#ft5 9 8 v 1 0 5Jfcig£!&J 
£9 4T1. 5#R30g&&. 9 4lC3^ra. 5 0 T 2 aiBU 
7 2 t 5 ft®G>5.&£ 3 4 * A/fr^* )^C72tCT10 
^-feU y+^-H/fc, 5 0 M©^«7*7 -f -7 

- Afc«fctfB * 1 u I •r^Sn^x 8 0 u 1 ©ffifa-Cgt^ 9 
4tl. 5#r«g©gft&> 94t£Tl#|Sk 50TCKT1 
SMSx 7 2 t 1 #|yj©Rfc£ 3 0 * JV'nl,^ m^X 7 2 
t?l 0*ia-( y+a^-H^fc. 4 3 9 bp©P CR4fiK«5 

IBamH UiEfHi ndlll $ 8Hfc&x P U C 1 9 

^fc^ P-y$pUC-RV, -s 1 e 1 2 2 0 H a £ L 
fc. d©7"v^$K*Ca - Ki?nT^5Sffi|(t hie 
1 2 2 0 Hffi&0Hfc'V&ig/\'-«>- s y r a j 07 $ y 
MRVZtlZu - Y?Z% t V>* + KE?IJ£ie?!j#^ 9 4 C 

t h 1 e 1 2 2 0 (slel220H) 
ffi#Hg Vfg«£:7- h'f S&fc^S^Wf 5 H i n d III 
-BamHI DNAffifr^p UC-R V H — s I e 1 2 2 
0 H a cfc *} $ja$ U H jg&SiK* EF-12h-gr 
10H i n dill -BamHI RV, - s 1 

el 2 2 0 Ha?j|fc, 
SUfiJct h s 1 e 1 2 2 0 HffiftHgl V *I j$ © fife 0 A - ? 

s f ( r b j ~ r d j ) tftjft** fc». 2 o ©£££§& r 
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7<fv-s 1 e 1220Hml (E?8##9 5 ) . Rtf s I 

e 1 2 2 0 Hm 2 (E?IJ#-5§-9 6) #PCRS 

JSSTtt. HffiM 1 3 -C^£*lT ^ « V e n t DNA-f'i ^ 

a y r b j &tf /\'-^ 3 y r c j k-jhtk, HSi LT© 

PUC-RV, - slel 2 2 0 Ha, 50pmo 1 e(7)i 
m&f£7y 4 v-slel 2 2 0 HmUfcttslel22 

0 H m 2 & tf 5 Opmo I e ©5fc$g7*5 4 v - B * 
Ri£«-&»* 9 4 t 1 . 5#IS!0^1£©&. 94tl^, 5 

0*Cl#x 72TCl#©30U--f;? * © E Jfc C frW\ 7 

2 T-C 1 0 y* * -c- !> Lfc. 2 3 5 bp £fc tt 1 78 

bp©£j£!g3£ 1 . 5 K ©ffi» * T # n - a Tit II 

l2 0PCRSfi50 7 , 7'( r**> 
5. 5 0 p m o I e ©5fcJg7'-7 -fv-Ai, 0. 2 g 0 P 
C R£jft*#J)ll;)U jUC-HV, - si el, 22 OHa* 
iliLT, I2PC R£j££lf<rU 4 3 9 bp©£jj£!g9£ 
1. 5Xfili[7#B-xy*-CM % BamH i 
n d III T'MflS&P UC 1 9-<^^-C-9-^^n-jiy^L 
T v ZtlZtimmt b s 1 e 1 2 2 0 Hfii#HSH V^^A- 
3 y r bj Xtt r cj ^a-K-f-Sr?** KpUC-R 
V, - s 1 el 2 2 0 HbXttpUC-RV« - s le 12 
2 0 H c £#*:. 

Hgffifcfc: Y s 1 e 1 2 2 0 HfitftHg ViB8/<— >* 9 y 
fdj *n- K*"* DNAttfcOHtC LTftHLfc. iff££ 
UOpUC-RV, - s 1 e 1 2 2 0 H b SrJHlifc. 



* * JB tt 
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] e 1 2 2 0 H m 2i^«r5-f7-B 
*5 0 P mo I e^j|K|l(DPCR fiM j 0to 

Mt^/c. 8**1*1 78b P 0PCR 4jSfe$li 6%0jg 

^v-A$ffl(,^g 2 0PCR$fTt\ 4 3 9 bp0DNA 
Br**®*. ztl%, »« U BamH IJCTH i n d III 
CT»fc*p UC 19^^ct^ D .. yn% 
"**-FEH*«BU PUC-RV, - s 1 e 1 2 2 OH 

HfiffiKt h s 1 e 1 2 2 0 H fcfc H fg 0#^<- 

. ffftftb h s 1 e 1 2 

2 0 Hffi#Hgva«$3- mDNAHCBamlJ j 

"H i n d III Bffr^p UC-RV, - s I e 1 2 2 0 H b, 
P UC-R V K -Uel 2 2 0 Hc % *JtDtpUC-Rv! 
-siel 2 2 0 Hd<t^*){iju H«*JH^*- HE 
F-12h-g r i©Hin d III —BamH I 

lIv RV H -slel220Hb. RV, 

~s 1 e 1 2 2 OHc&efctfRVic - ■ 1 e 1 2 2 0 H d « 

a- if 

SfcfiJct h s 1 e 1 2 2 0 H$i*Hg$|gIt 5 4 aifi) 

-"^-O^.0lO(RV H - sl el22flH.a, R V „. 
" i 1 e 1 2 2 0 H b , RV.-«iel220Hc*fctt 
RV. - H e'! 2 2 0 Hd)*J;ff % Hftjfc k h l 2 - 
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2 OffifrLBfc&S-f **<**-R V t - 1.2 2 0 a«»^ 
1 e 1 2 2 0 HiSfrHg Vfl«© 4 M<D/<-5?« I 

fc 0 z®&&£m2 1-2 4c*t. cne>©ts^ttx 

±12© CT£ <x #§fcfl£<i;*ifc^ +>H«iH< 

$ £R F*CD 1 fflXtt8»ffi®7 $/&£ffe©7$,/gC3l 
g|LTt>55:*khIL-6 RCg^t S tg;*J £ $f ft L T 1^3, 

So 

1 . /n^'JF-v MT 1 8 ©J£g 
k b I L - 6 RCMt * n 5^ 

HL-6 R^MtSv^x T8Blia£&©«£LTttSL 
fc. "fJ&fr'B. Y. H i r a t a J. Immunol. 
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Vol. 143. 2900-2906 ( 1 9 8 9 ) KB** 
ftTl^r^U'pZipneo I L-6R«S£C^ 
•5 T v $ x TfflB3fc C T L L - 2 (ATCC TIB214) 

4 18£^TX*y-~y^:TSC£C«J;9 

3 0, 0 0 OffiOt h I L - 6 R££3a*5$gBt*£i#fc. 

C ©flfBHeS C T B C 3 i^-TS. 

C T B C SttB^fcfcKlft^TR PM I 1 6 4 0 
U ^LT^«|»E^ PBSg^jRCci;*) 4 H«fc»U * L 
T1X1 0 7 ffij0|lfi*C5 7BL/6 ^ * X £ JSlgrt &|f 

^t^8«^l^. co^ssf^tt i sec i ffl6iiia£*> 

o T ff -o . 

B£ffll£-ti: L«k * L?iB£Lfc»B£&©aiC LTX * V 
--^L/c. I L - 6 R&ftt h TJBB& J U R K AT 
(ATCC CRL 8163) * % rjXiKpZi pn 
eo I L- 6 RCJ:0BI* b ? V *7 * * h * LTB 
%$£&ZtltcmMZxfi 'J-iX^LT, ttB39ti 1 00, 

o o o on® i l - 6 R£fta:r«!in$«fffc. £®bb$ 

4NJBC8 Lfc. 

N P - 4 0 T'BB&jBLfcN J B C 8 *BB*S*<LfrL 
N P — 4 0 nmMWM Lfi J U R K A T *B» L tt^0t#* 
4It5^^ 7*V K-^BBJR* * o-yftULTMTl 
8 Lfc, /N>f 7' 'J K-vM T 1 8 tt. I|l&fljKS&£ 
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%i£mm%w%m£7*''<* h&thobtzi 9 9 0^7^ 

10BC{Sli^$ 2 9 9 9 f (FERM BP-299 
9 ) £ LTSfESftfcc 

#^tff!12 . a^'J M 1 (PfEIS 

t M L-6R Ctf-T* * D-:Mi,J/i 5 /\ 
4 7*V F--7«ftfit«fcJ&^ ffiK£UT. t HL-6R 
£&OfcCLTffliiiLfc. 3 X 1 0' ffl©t h#SB«B!S 
( I L - 6 R£jg«llS) £ 1 bIO 1 % f J*c h - 10«MF 
»; x * ^ -Jl>7 $ (pH7 . 4). 0. 15M Na 

Clfttf'liN P M S F ( 7 * *JVZJU*-to7JU* 
y K ; »3fc*£^) tpT^^Lfc. 1 CfcHTH 

gLfcA-f F-?MT 1 8 K J; 9 S ft M T 1 8 fit 
ytilJ/7yCSttlbSnfe-b7rD-X4B (Ph 
a r m a c i a ) CSICtt,Tg^Ht COMT 1 8 

C*g£Lfc«5S£ife&&£l^ *LTS e p h a r o s e 4 
BCMT1 8ffifc£:frLTi!£&Lfc I L-6R$ftgHiL 

1iIg0fcglI£ffi^TB A LB/cv$*£lMCl@ 
fi/^ija -;p^ffl^T#SH«HlSP 3 U 1 iSi^-fr L» 
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T . ^#±?IRO c 0 . 0 1 nlO P r o t e i n G «b 7 r a — 
* (Pharmacia) £S£ L T±i& *©&*£/ Q 7 »; 
^ProteinGt77 « - * Cftif -fr L «> fc. flh^. 

35 s -> ~ yKi 0 rtgB®&$ ftfc 1 0 "ffl©u 2 6 6 

mftZmmi. * LTMT 1 B6^t7TO-^4B^^ 
t i L-6R$77^f-f»gtfc, SS S -> 

~ ^Tg&Stlfc I L - 6 R£. ftg^nyij y*<*S£LT 
^ *±§E© ProteinGt77Q-Xi;J;!l fcgftf$-£ 
L«K * LTtfcR£ S D S - P A G E C<fc *) Lfc. * © 
IS$U I L - 6 R C^SttCi^t 1 ffl© 

'W7'i k - -7 p m i.«txsiaffRtt&*i*ais«ifa3fK: 

•ftf** Y£.m<Db tlZ I 9 9 0*7 J! 1 0 BC. «IiF& 
2 9 9 8 ^ (FERM B P - 2 9 9 8 ) £ L X £ 

3 . A<f7'J F-7AUK1 2-20. AUK64 
- 7 ftff A U K 1 4 6-15 ©fES 

&gfJS£ LTnJ^ft IL-6R(SR 3 4 4 ) £s Y a 
sukawa. K. & 0 ^ J. Biochem. 10 8 . 6 
7 3 - 6 7 6, 1 9 9 0 . C8B«$nT^*^ffi{Ct£-9TS§ 

■r«^-5x N-5fe58fr& 3 4 5 #@© 3 V y#m±D K y 
(Z «fc *) Sft 3 *IT ^ S I L-6 R £ 3 - K "f * c DNASt 
ft«77^ SKpECEdh f r344£CHO (5E2 
7) mifelZ Y v V7.7 *2 H/v*0h7yX7i^ I- $ *l 
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* LX&Z>tlZ±m& HF-La b I j& ( V — ) C <k 9 ig 
ffil/^ LTB I ue-5Pff*7iR^Pheny 1 - 5 P 
W*7iC«k!Jfi[SLfc. %mZ*ltc-SI®& I L - 6 RttS 
D S - P A GE-el-A'y K£^Lfc. 

HfftBALB/cAnNCr ( B** P7 ) 

1 B0&&JSft£ 1 0/(g/vnHTFr e u n d 
iTS'a/ty I" (Bacto Adjuvant Comp 
lete H37Ra.Difco) £SC&T£lf L> * 
LT-ett^Jlg&O&l*© 2iSKfi.D f 3iSI8l&C. F r e u 
n d d>^%-ky i? 3.*y h (Bacto Adjuvant 

Incomplete Freund, D i f c o ) 

UtCc («BBi«) tt&HSSIt© 1 iSISI& 

ft^flSf? L/n -tl/TGoldsmith. P. K. , Ana 
lytical Biochemisty. 117 , 5 3- 

6 0 , 1 9 8 U CW^ftTV^JftCtt^TEL ISA 
SfeCfeflaflf t/fc. S R 3 4 4 ( 0 . 1/rg/al) 

3 - F$iifcru- h £ 1 %B SACk^nyH, 

* LTWE©**SJifcK8***ic»*.fc. S R 3 4 4 C 

I gG£i»*'©f>t-^$:* I gG/7**V 

* * 7 r * — fe* ( A / P ) (ZYMED) ft 7 ;i/ # V * * 

7 r ( S i g m a - 1 0 4 ) £J8 O L fc. 
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JlLte*©ffi-SR 3 4 4 iaft©i&»H*ifSL*:&s gfcfcg 
&ttfr€>3B&£. 5 ECDB A L B/ c v $ ^ 6 If B8 8BBg 
£8*:. MKttlliaRCK^BaiiStt (P3U1)£25:1© 
I, % PEG1 500*ffl^TS^t> * LT 2 0 
0 OjBoninjitO. 7-1. 1 x 1 0 4 
tB!!gigg-Cigf#Lfc. n^&0±»$, S R 3 4 4 Cfe 
-^••rS-en^Ofl^ir^^T ( R 3 4 4 SSS 7 y*4 tfot 

s S R 3 4 4 £ I L-6 Rt 
Og^^BftS -etl^OSg^jKlO^T ( 1 L - 6 / s 1 L 
6 R$g£-E^7 v -fe 4 (RB1A)CJ;«) X^'J-iy^ 
Lfc. Si-fcX* '/--y^A< 2 4 0 I©Btt>)J^«4fc 
* LTfi-fcx* «; -~ y^A<3 6 fi8<DfBft$ i** 
t> fc 6 Lfc. 

±gBO SR 3 4 4 gS7yt'ftt*©llCl/T}f-pfc. + 
*'(Dfil7nig (Cappel) (Ug/nl) C«k()3 
-^jlfcri^-MMax i Sorp, N u n c ) £ 1 % 
BSACi^nyHs ^ tt 1 0 0 a 1 /^i/K2)A>( 

y*a-<-afc, ru-h*^Lfc^ 2 0ng/.l(D 
SR3 4 4£$x^can;U* LtmfiKT 1 BtlS'f a 

*l SR3H©t^ 5t» HSSR 3 4 4 I g 

G ( # 2 . 5 v g /el ) . KfflSiH'-; F I gC-7*i 
>J*X7r>-t* (A/P) ( 1 : 3 0 0 0, Tag o) R 

Si gma-104) ©Six i^Kl-e 
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ft£8< 4 0 5 - 6 0 On«T0!«g0il8£C t k*)j£SLfc. 

ftlS© R B I Attfc©ai£ fc. MT18lSft:l!3 

~hLfcr^-h^l00ng/ilOSR344 ( 1 0 0 // 

3 y£fi^fc. 50*l/$x;u© 
a^ij K--?$#±$f &ff 5 0 v i /^x;i/©k**^ y- 
I L - 6f££fr ( 2 0 n g/al) £ ZtL*tl<D *J X IfBf 

iztoZ.. %LZ*> x l $I8M y**'*- h Ltz. 

XFU7*hTk**y-A/P (1 : 7000. PIERCE) 
RtFftlfc-rSS® ( S i g m a - 1 0 4 ) £&flnL. 4 0 5 
- 6 0 0 nmT©l&#E£ Mfet 5 d «!: C<fc *) . SR344£ 
ig^-LfctT** y- I L - 6 ©g£«f£Lfc. 

y£$HfcL. *L*CSR344£IL-6 i®i^*Bft 
*3«©'W7 , JK-'* > 4 r « — y% tSt)5AUKl 2-2 
0. AUK146-15 WAU K 6 4 - 7 ; C S R 3 

4 4 £ I L- 6 £0t£&£lfiWLJS:^/W 7* U K-v* n- 
y A U K 1 8 1-6 

Z ©jftft£#^T8: t hffift© V0«ffl C D R#k J* I L - 
6 RCj^tS ^ n-t^Ji#0 CDRCJ;!)S§ 

* C D R ttffiH&^ffi^frfc. *H!&0J?£J£ 
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-f 9 r £ft81J8 1 3 fflffJ© 2 ©$gE£*lfc$i&8j^© 

3Fi6t8KI : National Collections of Industrial and Marine 

I 

Bacteria Linited 
$>T£ : 23St Macher Drive, Aberdeen AB2 1BY, UNITED 
KINGDOM 











§£ H 


JL 


coli 


DH5 a 


pPM- 


hi 


NCIMB 


40362 


1991* 2 /H2B 


L. 


col i 


DH5<r 


Pl2- 


h2 


NCIMB 


40363 


1991*2 jll2B 


JL 


col i 


DH5 a 


P 64- 


h2 


NCIMB 


40364 


1991*2 £12B 




col i 


DH5 a 


P146 


-hi 


NCIMB 


40365 


1991* 2 £125 


JL 


col i 


DH5or 


pPM- 


k3 


NCIMB 


40366 


1991* 2 £12B 


.L. 


col i 


DH5 or 


Pl2- 


k2 


NCIMB 


40367 


1991* 2 £12B 


L. 


col i 


DH5a 


P 64- 


k4 


NCIMB 


40368 


1991*2 £12B 


L. 


col i 


DB5er 


Pl46 


-k3 


NCIMB 


40369 


1991*2 £12B 



&T£ : B*il?iS!l^<lffJftlTSlf 3f 

MT18 FEHM BP-2999 1990* 7 J 10 B 

PM 1 FERM BP- 2998 1990* 7 £lOB 
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no 

mm: 

Effl%^r : 1 
E#I©#3 : 40 

©©ft:-*® 
h*n$;-:«gM* 
S2?!!©a&:&J£DNA 
ETC 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 

ehoss : 39 

E^iog : \m 

&©»:-*£ 
E?!l©©f :£«DNA 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39 

E2!S^;3 
E?fl©£3 : 40 

&©»:-*& 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 
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£?U®:g$ : 43 

&m®m : tm 

E£00«:&$DNA 

ACTA6TC6AC ATGAGGRCCC CTGCTCAGKT TYTTGGMHTC TTG 43 

mm* : 5 

ffi?fl©:S$ : 40 
^!l©aS:^tflDNA 

ACTAGTCGAC ATGGATTTHC AGGTGCAGAT TKTCAGCTTC 40 



mm* : 6 

E#I©:13 : 37 



ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 
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EM 

ACTAGTCGAC ATCGGCHTCA AGATGGAGTC ACAKWYYCHG G 41 

E?U#-t : 8 
BBI©fi* : 41 



££!I<Z>&@:-&£DNA 
EM 

ACTAGTCGAC ATGTGGGGAY CTKTTTFCMH TTTTTCAATT G 41 



: 9 

&ffl<Z>&£ : 35 



i^lJ©8S:^DNA 

em 

ACTAGTCGAC ATGGTBTCCH CASCTCAGTT CCTTG 35 
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ffi*U#^:10 
E?U©:I£ : 37 



mm 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 

E0J#^ : 11 
ffitiOgZ : 38 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 

mm^ : 12 

: 27 



GGATCCCGGG TGGATGGTGG GAAGATG 27 
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EM : 13 

: 37 



ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 

mm^r : 14 
E?d©^$ : 36 

g©&:-*fit 
E£lJ©«g:££DNA 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 36 
: 15 

E?!l©^$ : 37 

$©&:-*£ 
l>*ti$?-:ittH* 
g£?IJ©S£h£-Jl&DNA 

EM 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 37 
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mm% : i6 

S?O0l$ : 35 
E?!l<Z>S&:£l£DNA 

eh 

ACTAGTCGAC ATG8ACTTTG GGYTCAGCTT GRTTT 35 

ESm : 17 

: 40 



MO:>*-:j£g# 
E?!l©«gh&Ji!<DNA 
Eft 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 

m?m% : 18 

E?!l0:g<* : 37 

Enm-m. 
&n 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37 
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E#J#-f : 19 
BfflGtMZ i 36 



m 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 36 

£?3#-f : 20 
: 33 
: 8$ 



ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 33 
: 21 

E?!l<2>g$ : 40 



E?!l©iSS:&/£DNA 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 40 
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: 22 
: 37 

mm® : m 
«©a : -** 

h#ns;-:j 
!2#|08g:&JKDNA 
£?1 

ACTAGTCGAC AT6GGCAGAC TTACATTCTC ATTCCIG 37 

E?J#^ : 23 
ffi?90£$ : 28 

:&j£DNA 

GGATCCCGGG CCAGTGGATA GACAGATG 28 



ge?S#-f : 24 
E?l]0^$ : 393 

E#l©tffii : cDNA 

mm 
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y P l2-k2 
: 1..60 sig peptide 
61.. 393 nat peptide 

i2?!l 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC IGG GTI CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACT GGT GAC ATT GIG CTG ACA CAG TCT CCT GCT TCC TTA GGT 96 
Gly Ser Thr Gly Asp He Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

1 5 10 

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA ACT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 192 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Thr Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 288 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 336 
Leu Asn He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys 
80 85 90 
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CAG CAC AGT AGG GAG AAT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG 384 
Gin His Ser Arg GIu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

GAA ATA AAA 393 
Glu He Lys 

110 | 

mm^r : 25 
3??!i<2>:g£ : 405 

WM<£>W& : cDNA 

?n—y : P 12-h2 
Wffll s 1..57 sig peptide 
58.. 405 mat peptide 

EH 

ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 48 
Met Gly Trp Ser Gly He Pbe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

-15 -10 -5 

GTC CAC TCT GAG ATC CAG CTG CAG CAG TCT GGA CCT GAG CTG ATG AAG 96 
Val His Ser Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Net Lys 
-1 5 10 
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CCT GGG GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAC TCA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

ACT AGC TAT TAC ATA CAC TGG GTG AAG CAG AGC CAT GGA AA6 AGC CTT 192 
Thr Ser Tyr Tyr lie His Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

GAG TGG ATT GGA TAT ATT GAT CCT TTC AAT GGT GGT ACT AGC TAC AAC 240 
Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly Thr Ser Tyr Asn 

50 55 60 

CAG AAA TTC AAG GGC AAG GCC ACA TTG ACT GTT GAC AAA TCT TCC AGC 288 
Gin Lys Pfae Lys Gly Lys Ala Thr Lea Thr Val Asp Lys Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAT CTC AGC AGC CTG ACA TCT GAG GAC TCT GCA GTC 336 
Thr Ala Tyr Met His Lea Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGG GGG GGT AAC CGC TTT GCT TAC TGG GGC CAA GGG 384 
Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr Trp Gly Gin Gly 

95 100 105 

ACT CTG GTC ACT GTC TCT GCA 405 
Thr Leu Val Thr Val Ser Ala 
110 115 

: 26 

&$\i<D3:Z : 381 
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&M<DW& : cONA 

m 

trv — Vi P PM-k3 
1#8fc : 1. .60 sig peptide 
61.. 381 oat peptide 

ATG GTG TCC TCA GCT CAG TTC CTT GGT CTC CTG TIG CTC TGT TTT CAA 48 
Met Val Ser Ser Ala Gin Phe Leu Gly Leu Leu Leu Leu Cys Phe Gin 
-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 
Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGC AGT TAT TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT ATT 192 
He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He 

30 35 40 

AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu lie Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AAC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Asn 
65 70 75 
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AAC CTG GAG CAA GAA GAC ATT GCC ACT TAC TTT TGC CAA CAG GGT AAC 336 
Asn Leu Glu Gin Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

ACG CTT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAT 381 
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Asn 
95 100 105 

E#!0:1£ : 411 

E$[0@3i : cDNA 

if vi — V : P PM-hl 

1..54 si g peptide 
55.. 411 sat peptide 

EM 

ATG AGA GTG CTG ATT CTT TTG TGG CTG TTC ACA GCC TTT CCT GGT ATC 48 
Met Arg Val Leu He Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lie 

-15 -10 -5 

CTG TCT GAT GTG CAG CTT CAG GAG TCG GGA CCT GTC CTG GTG AAG CCT 90 
Leu Ser Asp ?al Gin Leu Gin Glu Ser Gly Pro Val Leu Val Lys Pro 
-1 5 10 

A t^- tn a- 
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TCT CAG TCT CTG TCC CTC ACC IGC ACT GTC ACT GGC TAC TCA ATC ACC 144 
Ser Gin Ser Leu Ser Leu Tbr Cys Thr Val Tbr Gly Tyr Ser He Thr 
15 20 25 30 

AGT GAT CAT GCC TGG AGC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG 192 
Ser Asp His Ala Trp Ser Trp He Arg Gin Phe Pro Gly Asn Lys Leu 

35 40 45 

GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT ATC ACT ACC TAC AAC CCA 240 
Glu Trp Met Gly Tyr He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro 

50 55 60 

TCT CTC AAA AGT CGA ATC TCT ATC ACT CGA GAC ACA TCC AAG AAC CAG 288 
Ser Leu Lys Ser Arg He Ser lie Thr Arg Asp Thr Ser Lys Asn Gin 

65 70 75 

TTC TTC CTA CAG TTG AAT TCT GTG ACT ACT GGG GAC ACG TCC ACA TAT 336 
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Gly Asp Thr Ser Thr Tyr 

80 85 90 

TAC TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT 384 
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly 
95 100 105 110 

CAA GGA ACC TCA GTC ACC GTC TCC TCA 411 
Gin Gly Thr Ser Val Thr Val Ser Ser 
115 



E?U#^:28 
£?d®:§£ : 393 
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E£5©8Bi : cDNA 

mm 

9u— y:p64-k4 

: 1. .60 sig peptide 
61. .393 «at peptide 

mi 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TIG ATC CAA TCT CCA GCT TCT TTG GCT 96 
Gly Ser Thr Gly Asp He Val Leu He Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC ACT GAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu He Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly He Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 
65 70 75 
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CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAC TGI 336 
Leu Thr He Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 384 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 393 
Glu Leu Lys 
110 

£?d©#-t : 29 
E#J©:g<* : 417 

mm : m 

EMOMm : cDNA 

m 

fa — V : P 64-h2 
#t& ' 1..57 sig peptide 
58.. 417 iat peptide 

EM 

ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48 
Net Gly Trp Ser Gly Val Phe lie Phe Leu Leu Ser Val Thr Ala Gly 

-15 -10 -5 
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6TC CAC TCC CAG GTI CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Lea Met Lys 

-1 5 10 

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr Pbe 
15 20 25 

f 

AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192 
Ser Ser Tyr Trp He Val Trp He Lys Gin Arg Pro Gly His Gly Leu 
30 35 40 45 

GAG TGG AH GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240 
Glu Trp He Gly Glu lie Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asa 

50 55 60 

GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288 
Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC GTC 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 384 
Tyr Tyr Cys Ala Ser Leu Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr 

95 100 105 

TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 41? 
Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 115 120 

E?!)©#-t : 30 
£?9<Z>£3 : 381 
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mm : -*« 

Efll©S$ : cDNA 

m<t>m 

^n-y :p l46-k3 

: 1. .60 sig peptide 
61.. 381 eat peptide 

.EH 

ATG GIG TCC ACA CCT CAG TTC CTT GGI CTC CTG TTG ATC TGT TTT CAA 48 
Net Val Ser Thr Pro Gin Phe Leu Gly Leu Lea Leu He Cys Phe Gin 
-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 
Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

-1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA ACT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 
He Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 

30 35 40 

AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 - 60 
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AGG TTC AGT GGC AGT CGG ICT GGA ACA GAT TAT TCT CTC ACC ATT AGC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser 

65 70 75 

AAC CTG GAG CAA GAA GAT ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 336 
Asn Leu Glu Gin Glu Asp lie Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 

80 85 90 

ACG CCT CCG TGG ACG TTC GGT GGA GGC ACC AAG TTG GAA ATC AAA 381 
Thr Pro Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

mm^r : 31 
£&g<D^$ : 402 

E?9©®i : cDNA 

On— y : pl46-hl 

: 1..51 sig peptide 
52.. 402 »at peptide 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 48 
Met Glu Leu Asp Leu Tyr Leu He Leu Ser Val Thr Ser Gly Val Tyr 
-15 -10 -5 
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TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT GGG 96 
Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly 
-1 5 10 15 

GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AAC 144 
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn 

20 25 30 

TAC TGG GTG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG 192 
Tyr Trp Val Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp 

35 40 45 

ATT GGG TCT ATT TAT CCT GGA GAT GGT GAT ACT AGG AAC ACT CAG AAG 240 
He Gly Ser He Tyr Pro Gly Asp Gly Asp Thr Arg Asn Thr Gin Lys 

50 55 60 

TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC ATC ACA GCC 288 
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser He Thr Ala 

65 70 75 

TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC TCT GCG GTC TAT TAC 336 
Tyr Net Gin Leu Thr Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 
80 85 90 95 

TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC TGG GGC CAA GGC ACC 384 
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

ACT CTC ACA GTC TCC TCA 402 
Thr Leu Thr Val Ser Ser 
115 
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WSm% :32 
S^!I©1£ : 35 



ACAAAGCTTC CACCATGGAG TCAGACACAC TCCTG 35 
: 33 

B25W©:g$ : 36 

ez$i<z>M:&& 



E^OSS :£fi£DNA 

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 36 

Efll#^:34 
E?5©^$ : 35 



CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 



S^m^ : 35 
8$W&2 : 36 

GTTGGATCCA CTCACCTGCA GAGACAGTTA CCA6A6 
SfflO-fkiS : 35 

CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 

E?lj©^$ :35 
E#|©g : && 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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: 38 

E#|©1$ : 36 
E^1J©TO:^DNA 

ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 36 

E?9#-t : 39 
E#f©:l£ : 39 
i^JOM : 
8©ft:-*g[ 

TGTTAGATCT ACTCACCTGA GGAGACAGTG ACTGAGGTT 39 



E?!I<Z)£$ : 36 



W®W& : -&fi5cDNA 
SHI 

GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 36 
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EflHH- :41 
: 17 



mm 

TACGCAAACC GCCTCTC 17 

SMtt : 42 
£#!©£$ : 18 

KJlJ©SM: £l£DNA 

GAGTGCACCA TATGCGGT 18 
£^d©£$ : 55 



E?fl©«gh£#DNA 
EM 

ACCGTGTCTG GCTACACCTT CACCAGCGAT CATGCCTGGA GCTGGGTGAG ACAGC 55 
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£?3<2> j|£ : 63 



g£»a$ :&Jj£DNA 

TGA6TGGATT GGATACATTA GTTATAGTGG AATCACAACC TATAATCCAT 50 
CTCTCAAATC CAG 

E#I#^-:45 
E#I©:S:£ : 54 



63 



: nJSDNA 

TATTATTGTG CAAGATCCCT AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 



E53#"?-:46 
g^1J©^$ : 27 

mom : -« 

i^!!08g:&j£DNA 
GTGACAATGC TGAGAGACAC CAGCAAG 
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:47 

£?!)<Z>:1$ : 24 



S2?!l©«8:£j£DNA 

GGTGTCCACT CCGATGTCCA ACTG - 24 

E8»* : 48 

E#J©:g£ : 27 

«©» : -*s 

E?!l©8&:-&j£DNA 
EM 

GGTCTTGAGT GGATGGGATA CATTAGT 27 

Be?IJ#-t : 49 
E?U©£$:29 



.mm, 

E*!l©«S :£-«DNA 

GTGTCTGGCT ACTCAATTAC CAGCATCAT 29 
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£$HHi-:50 
£$I<Z>££:48 

TGTAGAGCCA GCCAGGACAT CAGCAGTTAC CTGAACTGGT ACCAGCAG 48 

WM<D&$ : 42 
E55®S : ffi& 

SM 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 42 
E5U©^$ : 50 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 50 
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E?!#^:53 
E?!l©£<* :27 

mm® m 

ffi?IJ©S8:£Ji&DNA 

AGCGGTACCG ACTACACCTT CACCATC 27 

ie?!l#^ : 54 
B2#!©£$ : 706 
E?8©£:8II 

^n~y : pUC-BVh-PMlf 

k HL-6BC*ff«®fiU«k h«-lfitft©H0V^A'->* 3 y(f) 

7$;S -19—1 : leader 
7^ygf 1-30: FBI 
7$;M 31— 36 : CDR1 
7$;m 37-50 :Pfi2 
7$jm 51-66 :CDR2 
67-98 :FR3 
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T$/m 99-108:CD83 

7$;m 109-119:PH4 

Xfl'**Y 1-6 Hind III g&& 

%9\s±*Y 54-135 intron 

jLifVit^Y 258-348 intron/aberrant splicing 

Y 505-706 intron 
%9Vir*Y 701-706 Baa HI WSL 
WW 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TIC TTG GTA GCA ACA GCT 49 
Met Gly Tip Ser Cys He He Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAI ATATGGGTGA 103 
Thr 
-5 

CAATGACAIC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155 

Gly Val His Ser Gin Val Gin 
1 

CTG CAG GAG AGC GGT CCA GGT CTT GIG AGA CCT AGC CAG ACC CTG AGC 203 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251 
Leu Thr Cys Thr Val Ser Gly Tyr Ser He Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp He Gly Tyr 
40 45 50 
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ATT AGT TAT AGT 66A ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 347 
He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 395 
Val Tfar Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 443 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT CAA GGC AGC CTC GTC 491 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 115 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 544 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 664 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706 

E&m% : 55 

: 506 

mom : m 
mm -» 

: £j£DNA 
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mom 

#v-y : pOC-RVI-PMla 

k HL-68CW1-*S8l«k MfcPM-lffift© L8V®8^'-** 9 V(a) 

7 -19—1 : leader 
7$;m 1-23: FBI 
24-34 :CDR1 
7§;m 35 -49 :FR2 
7$;8 50-56 :CDR2 
7$;m 57-88 :FB3 
7^;K 89 -97 :CDB3 
7^/1 98-117:FR4 
Z*l'*?V 1-6 : Bind III ®ft 
•ZVV-ir^Y 54-135: intron 
?>9 IsHr^ F 268-376: intron/aberrant splicing 
TLVVit+Y 469-506: intron 
•Suns**? 501-506: Bam HI SH£ 

AAGCTTC ATG GGA TCG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Net Gly Trp Ser Cys lie He Lea Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC CAG 155 

Gly Val His Ser Asp He Glo 
1 
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ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC AGC GTG GGT GAC AGA GTG 203 
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

5 10 15 

ACC ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT T AC CTG AAT TGG 251 
Thr He Thr Cys Arg Ala Ser Gin Asp He Ser Ser Tyr Leu Asn Trp 
20 25 30 35 

TAC CAG CAG AAG CCA GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 299 
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Tyr Thr 

40 45 50 

TCC AGA CTG CAC TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347 
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 

55 60 65 

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395 
Gly Thr Asp Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp lie 

70 75 80 

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC ACG TTC GGC 443 
Ala Thr Tyr Tyr Cys Gin Gin Gly Asn Thr Leu Pro Tyr Thr Phe Gly 

85 90 95 

CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488 
Gin Gly Thr Lys Val Glu He Lys 
100 105 

GCTTCCTCAG TTGGATCC 506 
£?!)<D:g$ : 438 
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m 

fu-y : pUC-BVh-PMf-4 

k HL-6RCW5S«fiitk ^PM-lfit&OHfiV^S^-: 5? 9 y(f) 

-19- -1 : leader 
T$^S? 1-30: FBI 
7$;m 31-36 :CDR1 
7$;i 37-50 :FH2 
7$yg! 51-66 :CDK2 
7$;m 67- 98 :FB3 
7$;i 99-108:CDR3 
109-119:FR4 
l'** K 1 - 6 : Hind III ®{£ 
jS^** K 432- 438: Ban HI g&& 
EM 

AAGCTTCCAC C ATG GGA TG6 A6C TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He lie Leu Pbe Lea Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC CAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 98 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin GIu Ser Gly Pro Gly 
-5 1 5 10 



$f m «t 
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CTT GTG AGA CCT AGC CAG ACC CTG AGC CTG ACC TGCJCC GTG TCT GGC 146 
Leu Val Arg Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly 

15 20 25 

TAC TCA ATT ACC AGC GAT CAT GCC TGG AGC TGG GTT CGC CAG CCA CCT 194 
Tyr Ser He Thr Ser Asp His Ala Trp Ser Trp Val Arg Gin Pro Pro 

30 35 40 

GGA CGA GGT CTT GAG TGG ATT GGA TAC ATT AGT TAT AGT GGA ATC ACA 242 
Gly Arg Gly Leu Glu Trp He Gly Tyr He Ser Tyr Ser Gly lie Thr 

45 50 55 

ACC TAT AAT CCA TCT CTC AAA TCC AGA GTG ACA ATG CTG AGA GAC ACC 290 
Thr Tyr Asn Pro Ser Lea Lys Ser Arg Val Thr Met Leu Arg Asp Thr 

60 65 70 

AGC AAG AAC CAG TTC AGC CTG AGA CTC AGC AGC GTG ACA GCC GCC GAC 338 
Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp 
75 80 85 90 

ACC GCG GTT TAT TAT TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG 386 
Thr Ala Val Tyr Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met 

95 100 105 

GAC TAC TGG GGT CAA GGC AGC CTC GTC ACA GTC TCC TCA G GTGAGTGGAT 436 
Asp Tyr Trp Gly Gin Gly Ser Leu Val Thr Val Ser Ser 

110 115 
CC 438 



E?«#^ : 57 

: 402 

EM®® : 

8s®» : zsm 
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gas 

V : pOC-RVI-PMla 

t ML-6K{3*fT5S»JKt b^PN-ljStfrOLgiV^^— >*g ^Ca) 

7§/m -19— 1: leader 

7S/& 1-23: FBI 

7 24 — 34 : CDfil 

7$/$ 35- 49 :FR2 

7 50-56 :CDR2 

7$7g 57—88 : FR3 

TS^K 89-97 :CDfi3 

7 98-107:FB4 

5*^ Vit^r K 1 - 6 : Hind III WSL 

%9\/±3-Y 397-402: Ban HI gfl{£ 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC ITC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Pbe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC ICC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Glo Met Tbr Gin Ser Pro Ser Ser 
-5 15 10 



tut* mm 
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CTG AGC GCC AGC GIG GGT GAC AGA GTG ACC ATC ACC IGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

CAG GAC ATC AGC AGT TAC CTG AAT TGG TAC CAG CAG AAG CCA GGA AAG 194 
Gin Asp He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys 

30 35 40 

GCT CCA AAG CTG CTG ATC TAC TAC ACC TCC AGA CTG CAC TCT GGT GTG 242 
Ala Pro Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val 

45 50 55 

CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 290 • 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 

60 65 70 

ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAG 338 
He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin 
75 80 85 90 

GGT AAC ACG CTT CCA TAC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC 386 
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu He 

95 100 105 

AAA C GTGAGTGGAT CC 402 
Lys 



mm*} : 58 
: 36 

mmm •■ mm 

r jf? n is— : gfgj£ 
S99fflWh£*DNA 
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IAAGGATCCA CTCACCTGAG GA6ACT6TGA CGAGGC 36 
: 59 

EfflG>&2 : 32 
E?!l0gS:£J5£DNA 

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 32 

E^-f : 60 
E?H©gS : 30 

: 

AATGGATCCA CTCACGTTTG ATTTCCACCT 30 

: 61 
: 33 
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m 

CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 

&M$*jr : 62 
WS^O&Z :33 

•■ tm 
mom : -*m 

TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 

E?!!$-f : 63 
E#|0;I$ : 30 

mmm ■■ m 
mom : -*« 

E?j©ffiI:£)jfcDNA 
CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 
: 64 

EfflOgZ : 30 
«©» : 
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£31 

CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 30 

E0»*:65 
£^9®S$ : 66 

Soft : -*S 

:^DNA 

ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 50 
CTGGTACCAG CAGAAG 66 



E8f#-f :66 
E?fl©^3 : 15 
££I<Z>M : 8» 



EW®ttth£*DNA 

GCTGGCTCTA CAGGT 15 

i^IJ#-f : 67 
ISrlJO j|$ : 48 



m>yZ/l!T75V 



Kci/jpyz/uus-w 



. _ — 149 
£Wfig[:^DNA 

m 

AAGCT6CTGA TCTACCTTCC ATCCACCCTG GAATCTGGTG TGCCAAGC 48 

: 68 
: 15 

BM®W : 

E^IJOTO: ^-figDNA 

GTAGATCAGC AGCTT 15 

Effl#*t : 69 
: 48 

GCTACCTACT ACIGCCAGCA CAGTAGGGAG ACCCCATACA CGTTCGGC 48 
: 70 

^Ofi* : 15 
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i2!!©8£:£jKDNA 
EM 

CTGGC&GTAG GTAGC 15 

Wffl%^ : 71 

: 414 

^n-y : P UC-RV1 -1220a 
&&: t hIL-6RC**f3S8D£k F{bAUK12-2Om*©L0(V$IjgA— >* 3 y 
(a)&ff<Hl£:3- FfSit^'CfeoTx intronj&<&£<*ftfc*>0o 
TS/g? -19— l:leader 
TS/g? 1-23: FBI 
T 5 7gg 24-38 :CDR1 
39-53 :FE2 
T^y'S 54-60 :CDB2 
7$7$ 61-92 :FB3 
TSSm 93-101:CDB3 
T$;m 102-111 :FB4 

1-6 : Hind III §H£ 
U*? 1 K 408-414: Ban HI W$L 
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AA6CTTCCAC C ATG G6A TGG AGC TGI ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
"5 -11 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

AAG AGT GTT AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAG CAG 194 
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin 

30 35 40 

AAG CCA GGA AAG GCT CCA AAG CTG CTG ATC TAC CTT GCA TCC AAC CTG 242 
Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu 

45 50 55 

GAA TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC 290 
Glu Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

60 65 70 

TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC 338 
Phe Thr Phe Thr lie Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr 
75 80 85 90 

TAC TGC CAG CAC AGT AGG GAG AAC CCA TAC ACG TTC GGC CAA GGG ACC 386 
Tyr Cys Glo His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gin Gly Thr 
95 100 105 
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AAG GTG GAA ATC AAA CGTGAGT6GA TCC 414 
Lys Val Glu He Lys 
110 



:72 

£?IJ<Z)££ : 45 



Eft 

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 45 



Emm% : 73 
EM©£$ : 27 



AGTGAATGAA TAACCGCTAG CTTTACA 27 



mW<D£Z : 69 
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£?0<Z>&&:£tiiDNA 

GAGTG6GTGG GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 
GAAGTTCAAG GGCAGGGTT 

E?0#^:75 
mW&Z : 15 

B!fflG>WM : £-j£DNA 
&l 

ATAGCCCACC CACTC 

Eflf#^ : 76 
E?0©^$ : 36 

ffi?!l<D«S : &JS&DNA 

GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 

EJWf : 77 
: 36 
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E5H©aS: ^DNA 

AGCAAAGCGG TTACCCCCTC T6GCGCAGTA GTAGAC 36 

E&J#-t : 78 , 
fflQCOMZ : 30 

E?U0fig:£fiSDNA 

CAAGGTTACC ATGACCGTGG ACACCTCTAC 30 
S#I©:1£ : 30 

E?!l©igg:£fiSDNA 
Eft 

CACGGTCATG GTAACCTTGC CCTTGAACTT 30 
E?IJ©:1$ : 30 

e?ij©s : mt 

&©» : -*« 
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E?!l©S&:£j$DNA 



GGGCTCCAAT GGATTGGCTA TATTGATCCT 30 

EEBre : 81 
E?!l©:S$ : 30 
: TO 

g&!)®li£:£j£DNA 
KB! 

AGGATCAATA TAGCCAATCC ATTCGAGCCC 30 

E8I#§- : 82 
£?0<Z>£3 : 16 



GTAAAACGAG GCCAGT 16 



: 83 

ffi?fl©^$ : 17 
62flI©S:fcif 
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m 

AACAGCTATG ACCAT6A 17 

E»-f-: 84 
BWlOfi*. : 433 

E^OOS^ : £3cDNA 
SSI 

?o-y : pUC-BVh- 1220b 

t HL-6fiK*ff -SSItJKfc- hftaUK12-2(tt(t*OHf|V1f«/f-s;B > 

T -19— 1: leader 

T$;m 1 —30 : FE1 
TSSM 31 — 35 : CDE1 
7$;g 36-49 :FR2 
7^;i 50-66 :CDH2 
T$;m 67-98 :FR3 
7$/^ 99-105:CDR3 
7$yigl06-116:F84 
**U*^K 1-6 : Hind III 
K 427-433: Ban HI 

$T t£ M ft 
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£31 

AAGCTTGCCG CCACC ATG GAC TGG ACC IGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He Bis Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp Val Gly Tyr He Asp Pro Phe Asn Gly Gly. 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC . 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

iS?5#-t : 85 
&ffl<D£2 : 433 

r-*n5?-:fi»R 

agonal 

<?a-y : P OC-EVh-1220d 

: t ML-6R«r5SBlBlct HtAOK12-2Oiftft0HigV0J$A-: >* 3 y 
(d)&ff*ft£3- K^SitfrFC&oT. intron#&££*lfc£©. 

TS/K -19- -1: leader 
1-30: FBI 

7S/K 31-35 :CDR1 

T$/m 36-49 :FB2 

7$;m. 50- 66 :CDE2 

7S/& 67 - 98 :FB3 

7§;m 99-105:CDB3 

7$;m. 106-116:FB4 

%9V**$ 1-6 : Hind III 

3L9y**Y 427-433: Bas HI WSL 



Sf tz % m fife 
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W 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TIT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG 6GA CAG GGT ftCC CTT GTC ACC GTC AGT ICA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

EME^ : 86 
Effl<D&$ : 90 

SI©® : — 

GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 50 
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 90 

E^!J(Z)1$ : 90 
Eft 

CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 50 
GGCCTCAGTG AAGGTTTCCT GCAAGGCTTC TGGATACTCA 90 

: 88 

E?fl<Z>£$ : 90 

micom : t*8 
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E^IJO^i : ^DNA 
£91 

TGCAAGGCTT CTGGATACTC ATTCACTAGT TATTACATAC ACTGGGTGCG 50 
CCAGGCCCCC GGACAAAGGC TTGAGTGGAT GGGATATATT 90 

E?O0g^ : 90 

: -*ffi 
h#nS>-:jMH* 

mm 

CTTGAGTGGA TGGGATATAT TGACCCTTTC AATGGTGGTA CTAGCTATAA 50 
TCAGAAGTTC AAGGGCAGAG TCACCATTAC CGTAGACACA 90 

EMtt : 90 
£?9®££ : 90 

GTCACCATTA CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 50 
CAGCCTGAGA TCTGAAGACA CGGCTGTGTA TTACTGTGCG 90 
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EflHHf- : 91 
ffi$G>%£ : 94 

mm : -** 

EW<D«h£*DNA 

8E?U 

ACGGCT6TGT ATTACTGTGC GAGAGGGGGT AACCGCTTTG CTTACTGGGG 50 
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATC CGAC 94 



: 92 

E?!l©£3 : 15 



JB?U 

GATAAGCTTG CC6CC 15 

: 93 
: 15 

mmm ■• mm. 



ra©««:^*DNA 

GTCGGATCCA CTCAC 
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S&m% : 94 

: 433 

sworn -.m 

swow&i&mm 

mm 

^D-y : pUC-RVh -sle 1220Ha 

k HL-6BCft:f SSflMSt hsleAUK12-20tfi&©Hfi!( VWH^-^a V. 

7\JW. -19— 1: leader 
7$;i 1-30: FBI 
7$yg 31-35 :CDfil 
T$ygt 36-49 :FB2 
7\J& 50-66 :CDB2 
7$;m 67-98 :PB3 
7§/m 99-105:CDB3 
T§/gn09-116:FR4 

1 - 6 : Hind III M 
5? 0 K 427-433: Bam HI ffifi! 
£?! 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala 
•15 -10 
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GTA GCT CCA 66T GCT CAC TCC CA6 GTG CAG CTT GTG CAG TCT GGA GCT 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GIT TCC TGC AAG GCT TCT 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 f 25 

GGA TAC TCA TTC ACT AGT TAT TAC ATA CAC TGG GTG CGC CAG GCC CCC 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGA CAA AGG CTT GAG TGG ATG GGA TAT ATT GAC CCT TTC AAT GGT GGT 243 
Gly Gin Arg Leu Glu Trp Met Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AGA GTC ACC ATT ACC GTA GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Arg Val Thr He Thr Val Asp 

60 65 70 

ACA TCC GCG AGC ACA GCC TAC ATG GAG CTG AGC AGT CTG AGA TCT GAA 339 
Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACG GCT GTG TAT TAC TGT GCG AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 

TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA GGTGAGTGGA TCC 433 
Irp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mm : 95 
E?!l©£$ : 27 
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AGGCTTGAGT GGATTGGATA TATTGAC , 27 

mm^- : 96 
S?0©^$ : 27 

£?9<z>§! -\m 

AAGTTCAAGG GCAAGGTCAC CATTACC 27 

mm^r : 97 
E?IJO^$ : 30 



E?!J©;ffi8:£j£DNA 

GGTGCTTCCG TGAAAGTCAG CTGTAAAGCT 30 



fie?H#-t : 98 
E50O^$ : 30 
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mm® : m 

AGCTTTACAG CTGACTTTCA CGGAAGCACC 30 
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§§ * © m m 

1. t M *y-6§?* ( I L-6 R) C« 

2. E^lff 2 4, 2 6. 2 8 Rff 3 0 ©V^r#i**C*$ 

n«7 $ ; m&mz&t zm&m 1 Kge«© Lft v«*. 

3. k h I L - 6 R CjkJT ft v $ * * / * a - * © 
^k*-ft (H0) Vfctf. 

4 . E?tl#-5§- 25, 27, 29 &CF3 1©^-rtL^C^$ 

n«T? /gfffi?a^^-r«si*^3K:iB®©H«[v^« 0 

5. ( i ) t b L®mn®m (c0«).RtfthiL- 

Tftft L ft ; M&tZ 

(2) U Hff Cff«U Rff k h I L-6RC*ft«-7^ 
Xt;; Q HftV«**#,*,-C ft ft Hft ; 

£#A,-cftft 

6. ttE-?9XLftV«**<E?9** 2 4 . 2 6. 2 8& 

3 0 ©V>"f *ia>C*3*lft 7 5 y BEHSftL* *lTSii 
BvtfxHft Vfi«^E^«-t 2 5 , 2 7. 2 9 &tf3 1© 

^r*i^c*snftT ^ y«rE?9**f *^ s&£*S5k:§s» 

7. tHL-6RCMtSv>Xt;^D-t^#© 
LSgVfB«©ffl|ftt8imt5« (CDR) o 

8 . E?!l#-^ 2 4 . 26. 2 8& 0 { 3 0©*i? , *lfrK:*$' 
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9. tUL-BRCMt^^^t/^B-t^fl!® 
H&V&S© C D R , 

1 0 . 2 5 . 2 7. 2 9 Rtf 3 1 <D tlfrlZTfi 

£9^3*15. g|3fc£9 CgB»©C DR. 

11. (1) t HffiV^807l/-i'7-^«(FR), 

(2) kUL-BRCMtSv^Xt^n-t^JSft 
©L«V*I8©CDR. 

*^-ClgSk HL-6R CittJlafrfflgfllfili (res 
h a p e d ) t h Lg V§I« e 

1 2 . HffggC D Rj&<E8!#-t 2 4. 26, 2 8 Rtf 3 0 © 
^fn^Ci$llS7$y8S5)l?tL,x &7 $ y Kie^o© 

&H*<3i9 9 jesses, si^ji i i tz&monmfc t 

1 3 . 1312 F R*<k H>i*R E ICfi*t5^ HjJ<« 1 1 

14. £ 2 Cfclr^TR V t aXttRVt b £: L T 3* <* *l -5 
T § / «EW*#1"*II«3H 1 1 Cge«©S«fiJ; t h L fg V 

1 5. «5C*^TRV L iLTt^$*l57$;SSI?!l 

1 1 c£e®®#*t«fc h Lgvsg. 

16. ( 1 ) k I* HfgVS&8© F Rs &tf 
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(2) tHL-6RK:jlJt57-Jxt^D-t;i/Jn;^ 
©HgVS|«0CDR, 

£ ^ ^ fi£ & > t hiL — 6 RK*ff Sffifc©jS8fi!c h b H 

17. fliB C D R *<E?!1#-S| 2 5. 2 7. 2 9 &tf 3 1 © 

18. ftiJgfiFR*<t bffi#NEW£ttH AXKfc*"f 

19. *8CRV, a, R V „ b. R V« c, RV„ d. 
RV„ e.'XttRV. f tLTTRZtLZr $ S m&MZ^t 
3. ff*5 1 6 Cffi»0Hm«k b H« V$I« 0 

20. i6C^(t5RV» a. RV„ b. RV, cH( 
«RV H d . Xtt^ 7 C&tf 5 R V M a, RV M b. RV„ 
cfcKKRV, d t Lti$ n<5 7 § J iE?l*ft 5. 
11*11 7 i3te«0#»&fc FHgVfli, 

2 1. ( 1 ) fc b LgCI9i v £ 
( 2 ) t b LgF R. S.D* t b I L — 6 R 3 •? $ x 

o-t^^{^lft0L8CDR*t^tS5LgVfS v 

^A/tisn b i l-6 Rizftt znmmt bet*© lis, 

2 2 . iiiifgk b Li cii«^t b r - i c*i&-e& *) . t 

hL«FR#REIC**U ffifi L $ C DR^ff 2 

4. 2 6. 2 8 &tf 3 0 0^r*l^£;K$ft-S7 $ ^ 

&7 $ y BE^o^Biita 9 c^^nss?) 
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5> ST£«2 1 £§e«<D£*tj£b FfjiftLg, 
2 3. B&BL8V®8;&<3t2 ££^TR V L aXttRVi 

2 4. KTSLS Vft®Wm5 C#^T R V L iLTlfc$ 

2 5. ( 1 ) fe FHgC&SU &ffC 
(2) ^HgFR, RCMf«?n 
* / * n-t^fixfrOHgCD R JlK <& H H V fI3£u 

££A>-CJi£5 t h I L — 6 RlZtttZ&mf& t hffi#©Hg! 0 

2 6. t&BBk hHiGSSA<k h * C$«T*&*K flffiet 
FHSFR*<NEWX»HAXCi*U fl&gfi H jg C D R rt< 
E?!l#-t 2 5. 2 7. 2 9 1 0^-fn^C5s;$tL5T 

$ y RKW*ffl^ SF7 * ,> &E?U©gH;&<3l9 C*^T€ 

SI. 

2 7. ttBH&Vfltttf&S'eR V« a, RV, b, RV„ 
cXKRV, d i Lt^J^iS T $ /iE50$f 
£2 5 CfB»©#»£fc hffifcHjg. 

2 8. igHgVSf«A<l6{:*ltSRVH a. RV„ b, 
RV M cR<ttRV» d X £ 7 C £ S R V „ a, RV, 
b, RV H cXSRVh diLTi^57$;SS?^f 
f 3. g&£« 2 5 CE*<Z>llftXftb hiKfrn®. 

2 9. (A) ( 1 ) t Rtf 
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(2) k h LfiFR, Rtf k h I L — 6 R (Z t$ T & f 7* 
*/ t o-*/I/ffi#:©LSiCDR£#A,-Cfifc£ L« Vffl*, 

(B) ( 1 ) k h H8C$& N 

( 2 ) b m*F R % ftff b I- I L - 6 RCj^t^n 
* n-*^tfi;*©H8C D R££/t,TJi£5 H0 V$$. 

*^T**bML-6 RCttf *#S««b h 
30. 8&§2 LgCDR *<E?9#-^- 2 4 , 2 6. 28Rtf3 
0 0^fil^Ci$ii5 T 5 y KE?!)£WL. ^75;8E 
?!IO®BB*^9 C5£8£*i«S! ; HgCD R#Eai 

tf 2 5, 2 7, 2 9 Rff 3 1 © l> "T K 3 tl*T § >> 
KE?U£*rLx &7 § J 8E?!)©i8ffla<fl9 C*^Tili$ 
ft § 21 9 & *> ; k HfiFRA'RE I £ dj * L ; fnlgS k f. 
HfiFR^NEWXttHAXCi*U ffSE b h 
ttb hr-I C^«^fc*) ; * LTifflSak h HgCtlJgUik 
h k C^Hhh, H«J12 9 £|SS©4Sttfi);k f-ffift. 
3 1 . ftge Lffi V^«*<a 2 Cfc^T R V t aX«RV L 

32. HJELg(Vfi«*<^5 C*H*T R V t iLT^$n 
5T^SE?J^ttS> St£:®2 9 £K«0j$ffj£b h ffi 

33. H&IBHgt V^#*<£3 £R V„ a, R V« b, RV„ 
c. RV M d , RV H e, XliRV, f ilti$*l57§ 
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34. ffi&ftM 6tZ.£if£RVu a. RV„ b. 
RV K ciKttRV, dXtt!7K:if^«RVH a, RV, 
b. RV, cH<URVh d iLT^$tL57 $ y BE3I 

35. tUL-BRCjlitSvUt^n-f^ 
©LgVTOa- KtiDNA, 

3 6. mffBLS V$I«*<ie?!I#-t 2 4. 2 6. 2 8 &ff 3 

0 ©lo:Ttt*>C*$*l<5 7 $ y KE2J£W**> fff*«3 5 
CIS®(DDNA, 

37. t F I L-eRCMtS^'S^t^D-t^l* 
OHgV|S«$3- KtSDNA. 

38. Vft#rt<iea)#-f 2 5 . 2 7. 2 9Rff3 

1 0^r4l*»C**ft* 7 $ J SE5!l$ft«x 3 7 

D N A. 

3 9. t h I L - 6 RKjijt X* y 9 n-t^ffift 
(SLgViSi® CDR$3-Ft5DNA. 

40. ftFiE C D R ^E^9#-f- 2 4 . 2 6. 2 8 &tf 3 0 © 

&Ma<ft9 C££$*l3IS3££ 3 9 KieiS0CDR^3- K 
t 5 DN A, 

41. b h I L-6Rt:Mt«"7 , )X J E;^o-t^5t#: 
OHj|VSI«©CDR$3- fti DNA, 

4 2. B0I2CDR^E?II#-t 2 5. 27, 2 9&tf 3 1 © 
^■rtl^C^$^.57 $ Z&E^WL. 1*7 3 y &E?!J© 
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8H*<H9 C#^Tj£«<*ft« N »^«4 1£§B«©CDR 

4 3. ( 1 ) k h L«V1S«©F R x &tf 
(2) k h I L-6RC*f-r5v$x*y* o - 1 
© L« Vff 8© C D R N 

t f I L-6RK:jl}-r§lS#:0SilKk H 
«VIS«$3- KtSD.NA, 

4 4 . fi&IB C D R *<Efll#-f 2 4. 2 6, 2 8 &tf 30© 

&mwm 9 ££83*13. Bt3R5 4 3 ClH«©SS«k h L 
®Vft«£3- Kt5 D N A, 

4 5. b5§2 F R # R E I £^3fc"$"<5> 81*^4 3 CSBK© 
H&fifcfc h L«V®«$3- rti DNA, 

4 6. ffigB Lg[ vg|«^I 2 R Vl aXttRV t 

biUi^n«7 5 /KE?!!*^ 5x I&;£ifl4 3 £12® 
© D N A. 

4 7. fflie LSI VHSA<I 5 C*»*« R V t iLT^^n 

4 8. E?9#-f 5 7£;*3ftS**l'**- KEW**"f* 
f*£*l 4 3 CiB«©D N A. 

4 9. ( 1 ) fc KHjRVfll*© F R N &tf 

( 2 ) k M L-6 RCJit^nty * n ;i/#t#: 
©H0|V^«©CDR N 

£#A<-ej£5s b h I L - 6 R Cflr 5ffi#©3?fSfi!t k h H 
«Vffl*ta-|ft«DNA. 
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5 0. IffliB C D R*<E?!!#^2 5, 27, 2 9 Rtf 3 1 © 

^rnfrc^stisr s/KE^^ru &r$yi&E?iJ© 

®H*<a9 fg$£4 9 £ 12®© WHt# fc b H 

*V«**3- KtSDNA, 

5 1. F R^NEWXttH AXCi^t^, ISM 4 
9 Cfe«©S8fi&t hHgV®f^3 - KtSDNA. 

5 2. HSVWI3CRV, a, RV„ b, RV, c. 
RV„ d. RV, e, XttRV« f iLTiJ^l«75;i 

E?B£*r:rs. tf$9 4 9 «rgee©ssi«k v h«v««« 

5 3. f&fBHS VH8#^ 6 C&tt* R V„ a, RV, b. 
RV, c t> L < tt R V „ dX{il7C*tf5RV K a, RV, 
b, RV K cHURV, d t T 5 7 KE?tf 

*ft5, ft ££4 9 Cte$j©D NA. 

5 4. E8J#^ 5 6 tZttZftZ % 9 Is** KE^J^WTS. 
9 CCIO'DNA. 

5 5. (1) t ngcgiii;fofc 

(2) k FFR, fttfk H L-6RCtftiT*^*; 
$ n C D R£#A,?SfcS L&'VSff# ; 

J^flSt HL-6 R£M-f SfltfrOllffttfc t h L 
**3-Kt*DNA. 

5 6. «HBL«V««*<EW#*5 7C*^5^^ 
f- KEW**1"*ll*a5 5CB«©DNA. 

5 7. ( 1 ) k FHgC^ ; Mtf C 

(2) k.hFR.&O f khIL-6 RC.#t*7i 



* fc * H * 
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£#A,-efi&sk h i l-6 RtztttztiHtonmmt m 

8*3- KtSDNA. 

58. HGHflVfl8^e»#f5 6i:i$il«?^i 

5 9 . St£E 3 5 , 3 7. 3 9. 4 1. 4 3. 4 9.. 5 5 
Rtf 5 7 ©^r^*q £Cl2»0D N A£^A,-ejfc£ ^;? 

6 0 . m#.# 35. 37. 39. 41. 43. 49. 55 
Rtf 5 7©^rft*lE£g2»©DNA£^TriU-<** 

- c >> m ® «£ & $ ti tz m ± m & . 

6 1 . ( 1 ) t h L«C1i« ; Rff 

(2) kM L-6RCjfett«vnt/^ n -^rt/jftft 

* # A, "C tft 5 . k H L-6 RC«t«!(t#0*^7Li* 

6 2. ( 1 ) k h H ggCfgg ; Rtf 

(2) kH L-6RC»tS7nt;^ D-^i/ift 

*t^■^^s^> k n l-6 rc***- sffift©** 7 h$ 

ta-rt*DNA, 

63. k h I L - 6 RlZtitZ*/ 5 ia* © 13 it^ffi & 
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mm** 

64. t h I L-6 RCttt SSfcJS&k |.ffi#®Stt3r& 

6 5. £^9ff 8 5, 8 6 Xtt 9 4 iZ*:tZ 0 KS2 

St* ] S4 9CS10DNA. 
6 6. E?3#-^ 7 1 C*"f 2 * FEW***"** ft 

;R£4 3 KI28CDNA. 
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(22) Application Date: May 15, 1991 

(31) Priority Right Claim No.: Patent Application Hei 2 (1990)-124581 
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(33) Country of Priority Right Claim: JAPAN 
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(72) Inventor: Yukio Eguchi 
(72) Inventor: Akinari Nagaoka 
(72) Inventor: Shigeki Kunihiro 
(72) Inventor: Takashi Asahi 
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(54) [Title of the Invention] Hypercalcimia treatment/preventive agent. 
(57) [Abstract] (Amended) 

[Structure] Monoclonal antibodies specific to human parathyroid hormone (pTHrP) are 
produced by a hybridoma. This hybridoma is obtained by fusing antibody-producing cells 
originating from animals immunized with PTH,P, or part of its sequence, and myeloma cells. 
Genes from the variable region of said monoclonal antibodies are then cloned. Using these 
clones, exodontia/human chimera monoclonal antibodies are made. 



[Outcome] The aforementioned monoclonal antibodies are useful as a 
treatment/preventive agent for hypercalcimia. In using the monoclonal antibodies of the present 
invention, hypertension can be treated with greater results, and for a relatively long time, than is 
true with conventional methods involving antisera or polyclonal antibodies. 
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